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BIBLIOGRAPHY OF HAFNIUM’ 


BY 
ELEANOR ABSHIRE? AND 
SARAH NOTESTINE? 


Introduction 


HE INCREASING use of hafnium as a vital component in atomic power 

reactors has brought this metal into recent prominence. 

A literature survey was made, and this bibliography was compiled to pro- 
vide research and production groups with a ready source of reference to this 
important metal and its compounds. This service is rendered by the Zir- 
conium Information Center, which is sponsored by the Department of the 
Navy, Bureau of Ships, and the U.S. Department of the Interior, Bureau 
of Mines, at the Bureau’s Northwest Electrodevelopment Experiment Station, 
Albany, Oreg. 

The following reference sources have been reviewed for this compilation: 
Chemical Abstracts; Industrial Arts Index; Crerar Metals Abstracts; Nuclear 
Science Abstracts; Bureau of Mines Information Circular 7771, Bibliography 
of Zirconium; and Bureau of Mines Information Circular 7830, Bibliography 
of Zirconium, supplement to Information Circular 7771. 

The material in this bibliography is arranged alphabetically by authors. 
Secondary authors are cross-indexed. Titles of periodicals or organizations 
are used as the authors of anonymous references. 


1 Work on manuscript completed August 1958. 
? Librarian, Bureau of Mines, Region I, pa Oreg. 
8 Library-assistant, Bureau of Mines, Region I, Albany, Oreg. 


Google 


SELECTED ABBREVIATIONS 


Abbreviation Journal title 
Acta Chem. Scand _.-.-- 2-22-22 Acta Chemica Scandinavica (Kjobenhavn). 
Acta Cryst_.------.--.-----.--.-.......-.-- Acta Crystallographica (Cambridge). 
7% CG) OL 6) |b ese ae  nn a American Institute of Chemical Engineers Journal. 
Am. Jour. Clinical Pathology.._.__..-...._-_._. American Journal of Clinical Pathology. 
Am. Metal Market__.. ~~~ American Metal Market. 
AM... ine@ra ll. = 2250 oho ee a ee American Mineralogist. 
Am. Soc. Metals........_.____-___-_ American Society for Metals. 
BOE wxtucccceeesdet eee ce eee ecuern eas American Society for Testing Materials. 
Anal (Chem. o52 o-oo ccccccsen eee eoece Analytical Chemistry. 
Anal. Chim. Acta__......-_.--.- Analytica Chimica Acta. 
Arkiv Fysik..........----__.--________--___ Arkiv fér Fysik (Stockholm). 
Arkiv Kemi__.------_______-___ Arkiv fér Kemi (Stockholm). 
Astrophys. Jour__..._-._______________-____ Astrophysical Journal. 
Atomnaya Energ_---.-._--___~--_______ Atomnaya Energiya (Moskva). 
Australasian Eng_....-______-_____.- Australasian Engineer (Sydney). 
Auszige Patentschr_......_.__._____________ Auszige aus den Patentschriften (Berlin). 
Bull. Am. Phys. Soe... Bulletin, American Physical Society. 
Bull. Geol. Soc. America____.________-_______ Bulletin, Geological Society of America. 
Canadian Jour. Chem-_ ~~. Canadian Journal of Chemistry. 
Canadian Jour. Phys._.----._...-.--.---__ Canadian Journal of Physics. 
Canadian Min. Jour_.-.-.__.____---__--_-_ Canadian Mining Journal (Toronto). 
Chem. Age (London) —..---.-____-__-__-- Chemical Age (London). 
Chem. and Ind. --- 2 Chemistry and Industry (London). 
Chemis Tome ss ee Chemical Engineering. 
Chem. Eng. News...--.._-_____.___ Chemical Engineering News. 
Chem. News..__--.---._-_._._-- Chemical News‘ 
Chem. Processing......____-.-..--__________ Chemical Processing. 
Chem. Rey_______---____ Chemical Reviews. 
Chem. Rundschau___.-_______._--- Chemische Rundschau (Solothurn). 
Chem. Weekblad___ Chemisch Weekblad (Amsterdam). 
Chem. Zentralb__._...._-_-__..-____- Chemisches Zentralblatt (Berlin). 
Compt: TONG 5 re eee Comptes rendus hebdomadaires des séances de l’académie des 


sciences (Paris). 
Continental Met. and Chem. Eng. (Berlin)... Continental Metallurgical and Chemical Engineering (Berlin). 


Current Sci. (India) ......._-____________ Current Science (India). 

Dissertation Abs_....-.-.-.__--- Dissertation Abstracts. 

Doklady Akad. Nauk SSSR__.______.________ Doklady Akademii Nauk. 

Geochim. Cosmochim. Acta (London) -..-____- Geochimica et Cosmochimica Acta (London). 

Geol. Survey Bull_._-_.-_________-_ Geological Survey Bulletin (Ottawa). 

Helv. Chim. Acta_____.________-_ Helvetica Chimica Acta (Basel, Genf). 

Ind. Chemist........______________ Industrial Chemist and Chemical Manufacturer (London). 

Ind. Eng. Chem__-.-_____-__-__ Industrial and Engineering Chemistry. 

Inst. Min. and Met. (London) ____-___________ Institution of Mining and Metallurgy (London). 

Iowa State Coll. Jour. Sci...._______._.______ Iowa State College Journal of Science. 

Izvest. Akad. Nauk SSSR Otdel. Khim. Nauk_-_ ap ae "a Nauk SSSR Otdelenie Khimicheskikh Nauk 

oskva). 

Jour. Am. Ceram. Soc..........-...-________ Journal, American Ceramic Society. 

Jour. Am. Chem. Soc__.---. Journal, American Chemical Society. 

Jour. Appl. Phys...._..__.__-_________ Journal of Applied Physics. 

Jour. Chem. Educ._.-________ Journal of Chemical Education. 

Jour. Chem. Phys__.-__-____-- Journal of Chemical Physics. 

Jour. Chem. Soc. (Japan) --_________________ Journal, Chemical Society (Japan). 

Jour. Chem. Soc. (London) -_.-_.-___________ Journal, Chemical Society (London). 

Jour. chim. phys... Journal de chimie physique (Paris). 

Jour. Electrochem. Soc______---___._. Journal, Electrochemical Society. 

Jour. Inorg. and Nuclear Chem_______________ Journal of Inorganic and Nuclear Chemistry (London). 

Jour. Inst. Metals__....-______ Journal, Institute of Metals (London). 

Jour. Iron and Steel Inst. (London) _-_._.____ Journal, Iron and Steel Institute (London). 

Jour. Metals._.....-.. Journal of Metals. 

Jour. Optical Soc. America__..___-_-_________ Journal, Optical Society of America. 

Jour. Optical Soc. America and Rev. Sci. Instr. J ee Optical Society of America and Review of Scientific 
nstruments. 


4 Discontinued. 
2 


Google 


BIBLIOGRAPHY OF HAFNIUM 3 


Abbreviation Journal title 
Jour. pharm. chim__..-..---_-_..-.-.----..- Journal de pharmacie et de chimie (Paris). 
Jour. Phys. Soc. (Japan) .--.-----~-.- Journal, Physical Society (Japan). 
Jour. Res. Nat. Bureau of Standards___.._.-- Journal of Research, National Bureau of Standards. 
Jour. Sci. Ind. Res. (India)-....---.----___- Journal of Scientific and Industrial Research (India). 
Jour. Soc. Chem. Ind. (England) -.----____-- Journal, Society of Chemical Industry (England). 
Kgl. Danske Videnskab. Selskab, Mat. fys. Kongelike Danske Videnskabernes Selskab, Matematisk-fysiske 
Medd. Meddelelser (Kjobenhavn). 
Mine and Quarry Eng_._..-_.--......__-.-.. Mine and Quarry Engineering (London). 
Mines Mag___--.-_______-- ~~~ Mines Magazine. 
Monatsh. Chem. __----_.----_.------.--_---- Monatshefte fir Chemie und verwandte Teile anderer Wissen- 
schaften (Wien). 
Natuurk. Tijdschr. Ded. Indié._...-_.-_-____- Natuurwetenschappelijk Tijdschrift voor Nederlandsch Indi% 
(Weltevreden). 
PH MAS coco cease eee te oo Philosophical Magazine (London). 
PDYVS:.. OV .8 coo ee Shc eee ces Physical Review. 
Phys. ZtachPs 22 ee See es Physikalische Zeitschrift (Leipzig). 
Planseeber. Pulvermet__...-.....--.-..-.-_. Planseeberichte fir Pulvermetallurgie (Reutte/Tyrol). 
Proc. Am. Acad. Arts and Sci-__-.--__-__.-_- Proceedings, American Academy of Arts and Sciences. 
Proc. Cambridge Phil. Soc. (England) —-__---- Proceedings, Cambridge Philosophical Society (England). 
Proc. Conf. on Applications of Isotopes in Sci. Proceedings of Conference on Applications of Isotopes in Scientific 
Res., Univ. Melbourne. Research, University of Melbourne. 
Proc. Internat. Cong. Pure and Appl. Chem. Proceedings, International Congress of Pure and Applied Chemis- 
(London). try (London). 
Proc. North Dakota Acad. Sci... 22-2. Proceedings, North Dakota Academy of Science. 
Proc. Roy. Acad. Sci. (Amsterdam) -___~--_.. Proceedings, Royal Academy of Sciences of Amsterdam. 
Proc. Soc. Experimental Biol. Med____________ Proceedings, Society for Experimental Biology and Medicine. 
Ree, trav: Chimie oc ee cc caewescles Recueil des travaux chimiques des Pays-Bas et de la Belgique 
(Leyden). 
Reve Mets cewteen eeret eden ees geese Revue de métallurgie (Paris). 
Roy. Australian Chem. Inst... ---...- 2 Royal Australian Chemical Institute Journal and Proceedings. 
SG@l:y AM sic occcocsceesnesecnadoecestoeceoe Scientific American. 
Sci. and Culture (Calcutta) ..--....---..__. Science and Culture (Calcutta). 
Soc. Chem. Ind. (London) -—~~-.-------- Society of Chemical Industry (London). 
South African Min. and Eng. Jour____._--_-_— South African Mining and Engineering Journal (Johannesburg). 
Wspekhl Kilmoo2 So jer ce lee ee ee Uspekhi Khimii (Moskva). 
Zavodskaya Lab. ~~. Zavodskaya Laboratoriya (Moskva). 
Zhur. Anal. Khim_-__---_ Zhurnal Analiticheskoi Khimii (Moskva). 
Zhur. Fiz. Khim --____-__ Zhurnal Fizicheskoi Khimii (Moskva). 
Zhur. Neorg. Khim_------------- Zhurnal Neorganicheskoi Khimii (Moskva). 
Ztschr. angew. Chem --.-...-.--~-2 Zeitschrift ftir angewandte Chemie (Leipzig). 
Ztschr. anorg. Chem._..-.--------- Zeitschrift fiir anorganische Chemie (Hamburg and Leipzig). 
Ztschr. Elektrochem.__-.-~-_.. ~~~ Zeitschrift fiir Elektrochemie und angewandte physikalische 
Chemie (Halle). 
MUSCNt: WPS 0 2e 2 oo ee eo Zeitschrift fiir Kristallographie (Leipzig). 
Ztschr. Metallkunde____.--.-..--_____-_--__ Zeitschrift flir Metallkunde (Berlin). 
Ztschr. Naturforsch... Zeitschrift fiir Naturforschung (Wiesbaden). 
Ztsehr. Physik. ..-...--.-- ee Zeitschrift fiir Physik (Braunschweig). 
Ztschr. physik. Chem___..___________________ Zeitschrift fiir physikalische Chemie (Leipzig). 


Google 


JOURNAL REFERENCES’ 


A 


1. ABATE, L., AND WILHELM, H. Sublimation of Zir- 
conium Tetrafluoride. Ames Lab., Iowa State Coll., 
ISC-151, March 1951, 35 pp. 

ABBANAT, R. F. See item 281. 


2. ApBoTT, A. Reaction of Zirconyl Chloride With 
Certain Sugars. Proc. North Dakota Acad. Sci., 
vol. 7, 1953, pp. 41-44. 

ApAM, H.W. See item 548. 
ADAMS, G.B., Jr. See item 317. 


3. ADENSTEDT, H. K. Physical, Thermal and Electrical 
Properties of Hafnium and High Purity Zirconium. 
ASTM, Preprint 1W, 1953, pp. 949-967. 


4. AGTE, C., AND Moers, K. Methods for the Prepara- 
tion of Pure High-Melting Carbides, Nitrides and 
Borides and a Description of a Few of Their Prop- 
erties. I. The Preparation of Pure High-Melting 
Carbides and Nitrides, as Well as a Few Binary Mix- 
tures of These, According to the Sinter Method and 
a Description of a Few of Their Properties. Ztschr, 
anorg, allgem. Chem., vol. 198, 1931, pp. 233-2483. 


8. ALEXANDER, P., Baxter, A. S., AND Boston, M. E. 
(assigned to Continental Can Co., Inc.). Vacuum 
Metallizing and Apparatus Therefor. U.S. Patent 
2,822,301, Feb. 4, 1958. 

ALLEN, C.M. See item 230. 


6. AMERICAN METAL MARKET. Kennecott Test Plant 
for Zirconium and Hafnium. (News Item) Vol. 
63, No. 155, Aug. 14, 1956, pp. 1, 4. 


. Rare Earths and Thorium Growing More 
Important. (News Item) Vol. 62, No. 55, Mar. 17, 
1955, pp. 1, 7. 


. Reactive Metals, Inc. to Operate Large 
Zirconium Melting Plant. (News Item) Vol. 64, 
No. 152, Aug. 8, 1957, pp. 1, 7. 


USI Chemical Takes Option on Australian 
Hafnium Process. (News Item) Vol. 63, No. 227, 
Nov. 29, 1956, pp. 1, 3. 


Zireonium Unit of Columbia-Southern- 
NRC Ready in 1957 (News Item). Vol. 64, No. 35, 
Feb. 19, 1957, pp. 1, 7. 


11, AMes LasoratTory, Iowa STATE COLLEGE. Quar- 
terly Summary Research Report in Engineering for 
January, February, and March 1952. ISC-—247, June 
20, 1952, 21 pp. 

12. Quarterly Summary Research Report in 
Engineering for the Period April, May, and June 
1953. ISC-393 (Del.) Aug. 20, 1953, 11 pp. 


18. Quarterly Summary Research Report in 
Metallurgy for April, May, and June 1955. ISC- 
644, Feb. 9, 1956, 30 pp. 

14. Quarterly Summary Research Report in 
Metallurgy for January, February, and March 1954. 
ISC—485 (Del.), Aug. 9, 1954, 31 pp. 

15. Semi-Annual Summary Research Report 
in Chemistry for July-December 1955. ISC—706, 
Mar. 9, 1956, 60 pp. 


16. Semi-Annual Summary Research Report 
in Metallurgy for July-December 1955. ISC—708, 
May 29, 1956, 37 pp. 


5 Titles enclosed in brackets are translations from the lan- 
guage in which the item was published. 


4 


7. 


9. 


10. 


Google 


17. Semi-Annual Summary Research Report 
in Metallurgy for January—June 1956. ISC—759, Jan. 
8, 1957, 42 pp. 

18. Semi-Annual Summary Research Report 
in Metallurgy for July-December 1956. ISC—S835, 
Aug. 23, 1957, 68 pp. 

ANDERSON, C.H. Seeitem 191. 

19. ANDERSON, H. A. Carborundum Metals Company 
Products available, Zirconium—Technology and E-‘«- 
nomics, New York, N.Y., Atomic Industrial Forum, 
1956, pp. 75-77. 

ANDERSON, W.K. See item 639. 
ANDREWS, R. B. See itenr 285. 
ANTONEVA, N.M. See item 31. 
ArcH, A. See item 670. 


20. ARGONNE NATIONAL LABORATORY. Experimental 
and Theoretical Nuclear Physics Division Report 
for January, February, and March 1948. AECD- 
3844, Apr. 9, 1948, 83 pp. 

21. Experimental Nuclear Physics Division 
and Theoretical Nuclear Physics Division Report 
for April, May, and June 1949. ANL-4323, July 5, 
1949, 71 pp. 

22. Experimental Nuclear Physics Division 
and Theoretical Nuclear Physics Division Quarteriry 
Report for October, November, and December 1949. 
ANI—4397, Jan. 15, 1950, 112 pp. 

23. . Experimental Nuclear Physics Division 
Report for July, August, and September, Theoretical 
Nuclear Physics Division Summary Report for April 
Through September, ANL—4208, Oct. 4, 1948. 105 pp. 

24. Physics Division Summary Report fer 
April Through August 1956. AN L-5609, November 
1956, 127 pp. 

ARNETTE, T.I. See item 281. 


25. Aston, F. W. Constitution of Hafnium and Other 
Elements. Nature, vol. 133, May 5, 1934, p. 6S4. 
26. ATEN, A. H. W., Js. [Study of Hafnium-Zireonium 

Mixtures by Activation With Fast Neutrons.] 
Natuurk. Tijdschr. Ned. Indié, vol. 10, 1943, pp. 
297-259. 
AURIVILLUS, B. See item 464. 
AusTIN, A. E. See item 548. 

27. AYRES, J. A. (assigned to United States of Amer- 
ica as represented by the U.S. AEC.) Zirconium 
and Hafnium Recovery and Purification Process. 
U.S. Patent 2,567,661, Sept. 11, 1951. 


B 


Bacon, F.E. Seeitems 351, 352. 
BAHNER,C.T. See item 407. 
BaKeER, E. G., Jk. See items 657, 658, 659, 660. 


28. BALDWIN, E. E. Thermal Expansion and Elevated 
Temperature Mechanical Strength of Hafnium. Re 


port 1. Investigation of Mechanical Properties of 
Materials. Knolls Atomic Power Lab., KAPL-M- 


EEB-7, Jan. 4, 1954, 13 pp. 
Ba.iass, J. I. See item 581. 
Banpb, W. See item 461. 


JOURNAL REFERENCES 5 


29. BarKeER, K R., AND MAUSTELLER, J. W. High Ve- 
locity Corrosion Study in Organic Media. Mine 
Safety Appliances Co., NP-6231, TR-54, Feb. 27, 
1957, 31 pp. 

Barr, M. M. See items 225, 277. 
Barron, C. J., Sr. See items 244, 473, 474. 

30. Barton, C. J., Sk., OVERHOLSER, L. G., and GRIMES, 
W. R. Preferential Extraction of Zirconium and 
Hafnium Thiocyanates. Preparation of Pure Haf- 
nium. Union Carbide & Carbon Corp., ¥-611, June 
6, 1950, 21 pp. 

31. BasHILov, A. A. ANTONOVA, N. M. D2HELEPOV, B. S., 
AND DoteinTsEva, A. I. [Emission of Hafnium' and 
Hafnium™.} (In Russian.) Izvest. Akad. Nauk 
SSSR Otdel Khim. Nauk, vol. 17, No. 4, 1953, pp. 
437-467. 


BATES, A.G. Seeitem 231. 
BavucyH, E.D. See item 599. 


32. BAUGH, E. D., AND Hunter, H. B. Status Report 
on Core 3 Hafnium Control Rods. AEC, WAPD- 
FEM-60, Feb. 11, 1955, 9 pp. 

BaxTer,A.S. See item 5. 


33. BeEacH, J. G. (assigned to United States of Amer- 
ica as represented by the AEC). Polishing Metals 
and Composition Therefor. U.S. Patent 2,711,364, 
June 21, 1955. 

BEALL, R.A. See item 667. 


BeauraltT, L. J. See item 289. 


34. Beaver, W. W. Separation of Hafnium From Zir- 
conium by Multiple Recrystallization of Ammonium 
Fluozirconates. Final Technical Report (Lorain 
Operations). June 20, 1949, Through Aug. 11, 1949— 
Initial Development Phase; Aug. 11, 1949, Through 
Jan. 25, 1950—Plant Phase. Brush Beryllium Co., 
BBC-A4, Aug. 28, 1950, 85 pp. 

35. BECHTEL CORPORATION. Engineering Record Book. 
Zirconium Chloride Plant. Nov. 15, 1951, 212 pp. 


36. Becker, K. [Physical Characteristics of High 
Melting Compounds.] Phys. Ztschr., vol. 34, 1933, 
pp. 185-198. 

Beckett, C. W. See items 561, 562. 
BELL, W. A. See item 404. 


$7. BeENeEnIcT, J. T.. ScHuMsB, W. C., AND CorRYELL, C. D. 
Distribution of Zirconium and Hafnium Between 
Cation-Exchange Resin and Acid Solutions. Column 
Separation With Nitric Acid—Citric Acid Mixtures. 
Jour. Am. Chem. Soc., vol. 76, No. 8, Apr. 20, 1954, 
pp. 2036-2040. 


38. BENEDICT, M., AND FINDLAY, G. R. (assigned to 
National Research Corp.). Method of Producing 
Refractory Metals. U.S. Patent 2,816,828, Dec. 17, 
1957. 

BeEnEsovsKy, F. See items $32, 333. 
Berc.Lunp, V. See item 628. 
Berry, W.E. See item 537. 


39. BevincTon, C. F. P., Martin, 8. L., AND MATHEWS, 
D. H. Absorption of Gases by Titanium and Zir- 
conium. Proc. Internat. Cong. Pure and Appl. Chem. 
(London), vol. 3, 1947, pp. 3-16. 

BEYER, G. H. See items 58, 186, 187, 312, 479. 

40. Beyer, G. H., AND GIFFEN, R. H. Continuous Re- 
moval of Hafnium From Zirconium by Adsorption. 
Ames Lab., Iowa State Coll., M-5496, WD-46355, 
Nov. 21, 1951, 23 pp. 

41. Breyer, G. H., AND Pererson, H. C. Liquid-Liquid 
Extraction of Hafnium From Zirconium by Tributyl 
Phosphate. Ames Lab., Iowa State Coll., ISC-—182, 
Dec. 3, 1951, 15 pp. 


507204—59———-2 


Google 


Bezier, D. See item 83. 

42. Birks, F. T. Determination of Platinum Metals in 
Aluminum. Atomic Energy Res. Est. (England), 
AERE-C/R-255, Sept. 23, 1948, 8 pp. 

43. Brrxs, L. S., anp Brooks, EB. J. Applications of 
Curved-Crystal X-ray Spectrometers. Microanaly- 
sis and Simultaneous Analysis. Anal. Chem., vol. 
27, 1955, pp. 487-440. 

44, Quantitative Analysis of Hafnium-Zir- 
conium and Tantalum-Columbium (Niobium) Sys- 
tems by X-ray Fluorescence. Naval Res. Lab., NP- 
1371, Dec. 16, 1949, 9 pp. 

Buiair, P.M. Seeitem 818. 
BLAKELY, J.P. See item 244. 


45. BLUMENTHAL, W. B. Some Features of Zirco- 
nium Chemistry. Jour. Chem. Educ., vol. 26, Sep- 
tember 1949, pp. 472-475. 

46. Bone, H., anp Teurer, G. [Crystal Structure of 
Potassium Hexafluorozirconate and Potassium Hexa- 
fluorohafnate.}] (In German.) Acta. Cryst., vol. 
9, Nov. 10, 1956, pp. 929-933. 

47. BoDENSTEIN, M., HAHN, O., HONIGSCHMID, O., AND 
Meyer, R. J. Fourth Report of German Atomic 
Weight Commission. Ber. 57B, 1924, pp. 1-36. 

BoEHM, F. See item 410. 


48. Bo_Kcom, W. T., AND Knapp, W. E. (assigned to 
American Metallurgical Products Co.). Master Al- 
loys Containing Rare Earth Metals. U.S. Patent 
2,810,640, Oct. 22, 1957. 

49. BoLLincer, L. M., Harris, S. P., Hrspon, C. T., anpb 
MUEHLHAUSE, C. O. Neutron Absorption and Scat- 
tering by Hafnium. Phys. Rev., vol. 92, No. 6, Dec. 
15, 1953, pp. 1527-1531. 

50. Boopy, F. P. Density of Hafnium and Zirconium 
Metals. Union Carbide & Carbon Corp., Y-696, Nov. 
16, 1950, 8 pp. 

Bore, J.O. See item 667. 
Boston, M.E. Seeitem 5, 


51. Bou.oer, F. W. Properties of Zirconium. Battelle 
Mem. Inst., AECD-2726, Mar. 15, 1949, 83 pp. 

52. BowMAN, F. E., anp Cusicciorr1, D. D. Use of 
Zirconium in Liquid Sodium Systems. First Nu- 
clear Eng. and Sci. Cong. Selected Papers, vol. 1, 
1957, pp. 186—190. 

53. Boyp, W. K., Ericson, G. L., Stewart, O. M., Mrr- 
LER, P. D., AND Peopies, R. S. Corrosion Studies in 
Organic Heat-Exchange Media. Battelle Mem. Inst., 
BMI-1160, Jan. 28, 1957, 43 pp. 

BrapLey, D.C. See item 642. 

54. Brap.ey, D. C., MEHROTRA, R. C., AND WaRDLAW, W. 
Hafnium Alkoxides. Jour. Chem. Soc. (London), 
May 1953, pp. 1634-1636. 

55. Structural Chemistry of the Alkoxides. 
Part II. Tertiary Alkoxides of Silicon, Titanium, 
Zirconium, and Hafnium. Jour. Chem. Soc. (Lon- 
don), vol. 74, November 1952, pp. 4204-4209. 

56. Bratina, W. J., AND WINEGARD, W. C. Internal 
Friction in Zirconium. Jour. Metals, vol. 8, Febru- 
ary 1956, pp. 186-189. 

Bremer, R.F. See item 167. 

57. BrinceEMaNn, P. W. Compressibility and Pressure 
Coefficient of Resistance of Zirconium and Hafnium. 
Proc. Am. Acad. Arts Sci., vol. 68, 1928, pp. 347-350. 

58. Bripcer, G. L., Beyer, G. H., anp Mritarp, W. R. 
Progress Report in Chemical Engineering for the 
Period Oct. 1, 1950, to Mar. 31, 1951. Ames Lab., 
Iowa State Coll., ISC—141, May 14, 1951, 25 pp. 

Brooks. E.J. See items 48, 44. 


6 BIBLIOGRAPHY OF HAFNIUM 


59. Brown, C. M. (assigned to Union Carbide & Car- 
bon Corp.). Method of Melting Reactive Metals. 
Canadian Patent 534, 138, Dec. 4, 1956. 

60. BruMBAUGH, R. J. Corrosion Resistance of Zir- 
conium, Effect of Oxygen, Nitrogen, Carbon, and 
Hafnium. Ind. Eng. Chem., vol. 43, No. 12, Decem- 
ber 1951, pp. 2878-2880. 

Bunker, M.B. See item 442. 

61. Bureau or MINES. Zirconium Progress Report for 
the Period of May 15—-June 15, 1953. BM-II-6s8, 
22 pp. 


62. . Zirconium Progress Report for the Period 
of June 15—July 15, 1958. BM-—II-70, 21 pp. 

. Zirconium Progress Report for the Period 

of July 15-Aug. 15, 1953. BM-II-72, 23 pp. 


. Zirconium Progress Report for the Period 

of Sept. "15-Dee. 15, 1953. BM-II-80, 38 pp. 

. Zirconium Progress Report for the Period 

of Mar. 15-June 15, 1954. BM-—II-90, 34 pp. 

. Zirconium Progress Report for the Period 
of Sept. 15-Dec. 15, 1954. USBM-C-22, Jan. 20, 
1955, 41 pp. 

67. Zirconium Progress Report for the Period 
of Mar. 15-June 15, 1955. USBM-U-42, July 28, 
1955, 44 pp. 

68. Zirconium Progress Report for the Period 
of June 15-Sept. 15, 1955. USBM-U-57, Oct. 10, 
1955, 41 pp. 

68. Burrorp, A. O., PERKINS, J. F., AND Haynes, S. K. 
Relative Intensities of the Radiations From Haf- 
nium’. Phys. Rev., vol. 99, No. 1, July 1, 1955, 
pp. 3-6. 

70. Burcers, W. G. On the Process of Transition of 
the Cubic-Body-Centered Modification Into the Hex- 
agonal-Close-Packed Modification of Zirconium. 
Physica, vol. 1, 1934, pp. 561-586. 

71. Burka, J. A., Crouse, C. S., anp Swirt, R. E. Scal- 
ing of Zirconium and Zirconium Alloys. Kentucky 
Res. Foundation, AECU-3561, August 1957, 46 pp. 

BuRWELL, J. T., Jk. See item 554. 


Cc 


72. Cain, F. M., JR. Simplified Procedure for the 
Metallography of Zirconium and Hafnium and Their 
Alloys. Ch. in Zirconium and Zirconium Alloys, 
Am. Soc. Metals, 1953, pp. 176-185; Metal Progress, 
vol. 63, No. 5, May 1953, pp. 174, 176, 178. 

CALLAHAN, E.J. See item 218. 

78. CarBIpE & Carson CHEMICALS CorP. Description 
of Permanent Zirconium Plant. U.S. AEC, Y-B46- 
114, September 1951, 14 pp. 

74, Monthly Divisional Information Meeting, 
Isotope Research and Production Division. AECD- 
3830, July 21, 1950, 52 pp. 

75. CARBORUNDUM MerTats Co., Inc. Zirconium. May 
1954, 64 pp. 

Carew, W.F., See item 189. 
Cartson,O.N. See item 224. 

76. Cartson, O. N., Scomipt, F. A., AND WILHELM, 
H. A. Preparation of Zirconium and Hafnium 
Metals by Bomb Reduction of Their Fluorides. 
Ames Lab., Iowa State Coll., ISC-688, Jan. 20, 1956, 
28 pp. 

77. Preparation of Zirconium and Hafnium 
Metals by Bomb Reduction of Their Fluorides. 
Jour. Electrochem. S8oc., vol. 104, No. 1, January 
1957, pp. 51-56. 

CarTER, R.S. See item 264. 


64. 
65. 


Google 


78. Carter, R. 8., Harvey, J. A.. HuaHes, D. J., ann 
PitcHer, V. BD. Ratio of rn°’VD for Slow Neutron 
Resonances. Phys. Reyv., vol. 96, 1954, pp. 113-114 


78. CATTELAIN, BH. Celtium or Hafnium? Brief Mone 
graph of the New Element, Atomic Weight 72. Jvur. 
pharm. chim., vol. 6, 1927, pp. 515-522, 563-567. 

80. CavaNnauGH, M. B. Application of X-ray Fluocres- 
cence to Trace Analysis. Naval Res. Lab., NRL- 
4528, Apr. 1, 1955, 5 pp. 

81. CeraMIc AGE. Hafnium Carbide—Its Properties 
as a Refractory. Vol. 63, No. 3, March 1954, p. 21. 


CHALYBAIUS, W. See items 199, 200. 


82. CHAPMAN, F. W., Hummers, W. S., Tyree, S. Y., 
Jr., AND YOLLES, S. Thermal Decomposition of 
MeCl,"2C.H;COOR Type Compounds. Jour. Atm. 
Chem. Soc., vol. 74, No. 21, Nov. 5, 1952, pp. 5277- 
5279. 


88. CHARLOT, G., AND Bezier, D. [Hafnium. (Ce'!- 
tium).] Ch. in Analyse quantitative minerale 
(Paris) masson, 3d ed., 1955, pp. 758-759. 


84. CHARRIN, V. [Metallurgy and Applications of 
Some Rare Metals: Rhenium, Zirconium, Hafnium 
and Lithium.] (In French.) Génie civil, vol. 134 
No. 20, Oct. 15, 1957, pp. 420-423. 


85. Cuase, D. M., anp Witets, L. Nuclear Levels and 
Transitions in Lu’” According to the Unified Model. 
Phys. Rev., vol. 101, Feb. 1, 1956, pp. 1038-104). 


86. CHEMICAL AGE. Uses of Newer Metals in Cheui- 
cal Processing. Vol. 79, No. 1994, Sept. 28, 1957, p. 
499. 

87. CHEMICAL AND ENGINEERING News. Better Fro 
cedures Needed for Analysis of Less Common Metals. 
Vol. 31, No. 27, July 6, 1953, pp. 2766-2767. 

88. Difference Noted in Behavior of Zir ‘no 
nium and Hafnium. Vol. 32, No. 6, Feb. 8, 1454, 
pp. 482-484. 


89. How USI Will Make Zirconium. (News 
Item.) Vol. 35, No. 11, Mar. 18, 1957, pp. 92, 94, £5. 
90. More Zirconium Needed. (News Item.) 


Vol. 33, No. 36, Sept. 5, 1955, p. 3666. 


91. CHEMICAL ENGINEERING. Direct Process Boosts 
Yield. Vol. 60, No. 9, September 1953, pp. 15S, 16u- 
161. 


92. Zirconium Now Sweeps Into the Big Tine. 


Vol. 65, No. 1, Jan. 13, 1958, pp. 128-131. 

93. CHEMICAL WEEK. Bureau of Mines Process for 
Reactor-Grade Zirconium and Hafnium. Vol. SO, No. 
29, July 20, 1957, p. 73. 

94. Zirconium by Thermal Diffusion? (News 
Item.) Vol. 80, No. 10, Mar. 9, 1957, p. 91. 

95. CHEMISTRY AND INDUSTRY. Celtium or Hafnium? 
Vol. 42, Aug. 17, 1923, pp. 784-788. 

96. CHILTON, C. H. Atomic Age Metals Seeking New 
Outlets. Chem. Eng., vol. 64, No. 9, September 1957, 
pp. 208, 210. 

97. CLaAasseN, A. [Analytical Chemistry of Titanium. 
Zirconium, and Hafnium.] Chem. Weekblad, vel. 
39, 1942, pp. 23-25. 

98. CLAASSEN, A., AND VISSER, J. [Analytical Chem- 
istry of Zirconium. I. Determination of Zirconium 
as Phosphate With Consideration of the Hafnium 
Content.] Rec. trav. chim., vol. 61, 1942, pp. 1u3- 
119 ; Chem. Zentralb, vol. 1, 1942, p. 2304. 

CLarK, F.L. See item 306. 

99. CLAUSING, P. Melting Points of Zirconia and H:‘- 
nia. Ztschr. anorg. Chem., vol. 204, 1932, pp. 30-39. 

100. CLEweETT, R. H., anp KuHN, D. W. Proposed 
Method of Determining the Vapor Pressure of Z:r- 
conium Tetrachloride and Hafnium Tetrachloride 


JOURNAL REFERENCES 7 


in the Liquidus Region. Union Carbide & Carbon 
Corp., Y-430, June 20, 1949, 8 pp. 

101. CLoucH, P. J., anp GopLey, P. (assigned to 
National Research Corp.).  Aluminum-Wettable, 
Carbided Carbon Reservoir Wicks for Vacuum Met- 
allizing. U.S. Patent 2,708,334, Mar. 1, 1955. 

102. Correr, L. W. Atomic-Age Metal Extraction. 
Chem. Eng., vol. 65, No. 2, Jan. 27, 1958, pp. 107-122. 

108. CoLLINson, J. A. Isotope Shift in Hf I. Phys. 
Rev., vol. 96, Nov. 15, 1954, pp. 949-950. 

104. CoLtinson, J. A., AnD Watson, W. W. Spectro- 
scopic Isotope Shift in Hafnium I and Hafnium II. 
Bull. Am. Phys. Soc., vol. 29, No. 4, April 1954, p. 33. 

105. CoruMBIA SoUTHERN CHEMICALS. Zirconium. 
Vol. 2, No. 2, 1957, pp. 16-19. 


106. CotumMbBra UNIVERSITY. Quarterly Report Nuclear 
Physics Laboratories. CU-96, June 30, 1951, 31 pp. 
157. COMMONWEALTH SCIENTIFIC AND INDUSTRIAL RE- 
SEARCH ORGANIZATION. Production of Pure Zirco- 
nium. Australian Patent 207,410, May 9, 1957. 
CoNERTY, M.C. See item 532. 

108. Conkrin, A. R. Production of Refractory Metals. 
U.S. Patent 2,787,539, Apr. 2, 1957. 

109. Conway, J.G., AND Moore, M. F. Spectrochemical 
Analysis of Hafnium and Zirconium. Univ. Cali- 
fornia, AECD-2582, UCRL-304, Mar. 16, 1949, 8 pp. 

110. CooLey, R. A., Martin, A. V., FELDMAN, C., AND 
GILLESPIE, J. Hafnium to Zirconium Abundance 
Ratio and Specific Radioactivity of Some Ores. 
Geochim. Cosinochim. Acta, (London), vol. 3, 1953, 
pp. 30-33. 

111. Cooper, R. E., ano Dinzey, R. M. Separation of 
Hafnium and Zirconium by Ion Exchange. Nat. 
Res. Council of Canada, CRCE-466, Dee. 4, 19:0, 
23 pp. 

CoRENZWIT, B. See item 220. 


112, Corson, B. B., Jones, H. E., WELLING, C. E., 
HINCKLEY, J. A., AND STauLy, E. E. Butadiene From 
Ethyl Alcohol. Ind. Eng. Chem., vol. 42, No. 2, Jan- 
uary—December 1950, pp. 359-373. 

CORYELL,C.D. Seeitem 37. 


113. Coster, D. [Hafnium, a New Element.] (In 
Dutch.) Chem. Weekblad, vol. 20, Feb. 25, 1923, pp. 
122-123. 

114. On the X-ray Spectra of Hafnium and 
Thulium. Phil. Mag., vol. 46, November 1923, pp. 
956-964. 

115. Coster, D., anD Von HEvesy, G. (assigned to 
N. V. Philips’ Gloeilampenfabrieken). Hafnium and 


Zirconium Separation. Canadian Patent 275,682, 
Nov. 22, 1927. 


116. (assigned to N. V. Philips’ Gloeilampen- 
fabrieken). Hafnium and Zirconium Separation. 
Canadian Patent 275,683, Nov. 22, 1927. 

117. (assigned to N. V. Philips’ Gloeilampen- 
fabrieken). Hafnium and Zirconium Separation. 
Canadian Patent 275,684, Nov. 22, 1927. 

118. (assigned to N. V. Philips’ Gloeilampen- 
fabrieken). Hafnium and Zirconium Separation. 
Canadian Patent 275,685, Nov. 22, 1927. 

119. (assigned to N. V. Philips’ Gloeilampen- 
fabrieken). Hafnium and Zirconium Separation. 
Canadian Patent 275,686, Nov. 22, 1927. 

120. (assigned to N. V. Philips’ Gloeilampen- 
fabrieken). Hafnium and Zirconium Separation. 
Canadian Patent 275,687, Nov. 22, 1927. 

121 On the New Element Hafnium. Nature, 
vol. 111, No. 2780, Feb. 10, 1923, p. 182. 


Google 


122, On the New Element Hafnium. Nature, 
vol. 111, No. 2782, Feb. 24, 1923, p. 252. 

123. On the New Element Hafnium. Jour. 
Soc. Chem. Ind. (England), vol. 42, Mar. 16, 1923, 
Pp. 258. 

124. (assigned to N. V. Philips’ Gloeilampen- 
fabrieken). Process of Separating Hafnium and 
Zirconium, British Patent 219,024, July 2, 19235. 

125. (assigned to N. V. Philips’ Gloeilampen- 
fabrieken). Process of Separating Hafnium and 
Zirconium. British Patent 219,327, Apr. 23, 1925. 

126. (assigned to N. V. Philips’ Gloeilampen- 
fabricken). Process of Separating Hafnium and 
Zirconium. British Patent 219,988, Oct. 29, 1925. 

127. (assigned to N. V. Philips’ Gloeilampen- 
fubrieken). Process of Separating Hafnium and 
Zirconium. British Patent 220,936, July 16, 1925. 

128. (assigned to N. V. Philips’ Gloeilampen- 
fabrieken). Process of Separating Hafnium and 
Zirconium. U.S. Patent 1,580,650, Apr. 13, 1926. 

129. (assigned to N. V. Philips’ Gloeilampen- 
fabrieken). Process of Separating Hafnium and 
Zirconium. U.S. Patent 1,618,960, Feb. 22, 1927. 

130. (assigned to N. V. Philips’ Gloeilampen- 
fabrieken). Separation of Hafnium and Zireonium. 
U.S. Patent 1,586,241, May 25, 1926. 

131. (assigned to N. V. Philips’ Gloeilampen- 
fabrieken). Separation of Hafnium and Zirconium. 
U.S. Patent 1,666,440, Apr. 17, 1928. 

132. Cotrer, P. G., anp Koun, J. A. Industrial Dia- 
mond Substitutes. 1. Physical and X-ray Study of 
Hafnium Carbide. Jour. Am. Ceram. Soec., vol. 37, 
No. 9, September 1954, pp. 415—420. 

138. Correr, P. G., KoHn, J. A., AND Porrer, R. A. 
Physical and X-ray Study of the Disilicides of 'Li- 
tanium, Zirconium, and Hafnium. Jour. Am. Ceram. 
Soc., vol. 39, No. 1, January 1956, pp. 11-12. 


1384. CouacHLIN, J. P. Contributions to the Data on 
Theoretical Metallurgy. XII. Heats and Free Ener- 
gies of Formation of Inorganic Oxides. Bureau of 
Mines Bull. 542, 1954, 80 pp. 

135. Cox, R. P. Pilot Plant Extraction of Hafnium 
From Zireonium. Iowa State Coll. Jour. Sci., vol. 
31, No. 3, Feb. 15, 1957, pp. 383-384. See also item 
434. 

186. Cox, R. P., anp Beyer, G. H. Separation of Haf- 
nium From Zirconium Using Tributyl Phosphate. 
Ames Lab., Iowa State Coll., ISC—682, Dec. 23, 1955, 
14 pp. 

137. Cox, R. P., PErerson, H. C., anp Beyer, G. H. 
Separation of Hafnium From Zirconium Using Tri- 
butyl Phosphate. Am. Chem. Soc. Abs. of Papers 
of 131st meeting, Apr. 7-12, 1957, p. 61L. 

188. CrRasTREE, E. H., anpD Inani, M. C. Newer Metals 
of the Atomic Era. Mines Mag., vol. 45, No. 11, No- 
vember 1955, pp. 19-20, 56. 

189. CrossLEy, F. A., CaREW, W. F., AND LEVINSON, 
D. W. Development of Titanium-Base Alloys for 
Elevated Temperature Application. Jan. 1, 1956, to 
Mar. 31, 1957. Armour Res, Foundation, WADC-— 
TR-54-278, Pt. 4, AD-142147, March 1957, 65 pp. 

Crouse, C.8S. Seeitem 71. 
CusiccioTr1, D. D. See item 82. 

140. Curtis, C. BD. Bibliography of Hafnium Oxide, 
Hafnium Silicate, and Hafnium Carbide. Union 
Carbide & Carbon Corp., ORNL-1321, July 17, 1952, 
22 pp. 


8 BIBLIOGRAPHY OF HAFNIUM 


141. Curtis, C. E., Donry, L. M., anno Jonnson, J. R. 
Some Properties of Hafnium Oxide, Hafnium Sili- 
cate, Calcium Hafnate, and Hafnium Carbide. Union 
Carbide & Carbon Corp., ORNL-1681, Mar. 15, 194, 
36 pp. 

D 


DARAGIAN, H. J. See item 288. 
Dasss,J.W.T. See item 523. 
DarpEN, S.E. See item 470. 
Daunt, J.G. See item 572. 
DAUVILLIER, D. See item 607. 

142. Dayton, R. W. Effectiveness of Control-Rod Ma- 
terials. U.S. AEC, BMI-1196, June 24, 1957, 36 pp. 

143. General Properties of Materials, Ch. in 
Zirconium and Its Alloys. Reactor Handbook, vol. 3, 
sec. 1—U.S. AEC, AECD-3647, March 1955, pp. 459- 
504. 

144. Dearporrr, D. K., AND Hayes, H. T. Melting Point 
Determination of Hafnium, Zirconium, and ‘lita- 
nium. Jour. Metals, May 1956, pp. 509-511. 

DearRING, B. E. See item 418. 

145. De Boer, J. H. [Different Stabilities of Similarly 
Formed Complexes of Hafnium and Zirconium.] 
Ztschr. anorg. Chem., vol. 165, 1927, pp. 1-15. 

146. (assigned to N. V. Philips’ Gloeilampen- 
fabrieken). Hafnium and Zirconium Salt. Cana- 
dian Patent 275,689, Nov. 22, 1927. 

147. (assigned to N. V. Philips’ Gloeilampen- 
fabrieken). Hafnium and Zirconium Separation. 
Canadian Patent 275,692, Nov. 22, 1927. 

148. (assigned to N. V. Philips’ Gloeilampen- 
fabrieken). Hafnium and Zirconium Separation. 
Canadian Patent 275,695, Nov. 22, 1927. 


148. (assigned to N. V. Philips’ Gloeilampen- 
fabrieken). Hafnium and Zirconium Separation. 
Canadian Patent 275,696, Nov. 22, 1927. 


150. (assigned to N. V. Philips’ Gloeilampen- 
fabrieken). Process for Converting Hafnium and 


Zirconium Phosphates. U.S. Patent 1,624,162, Apr.. 


12, 1927. 

151. (assigned to N. V. Philips’ Gloeilampen- 
fabrieken). Process of Converting Hafnium and 
ao Salts. U.S. Patent 1,771,557, July 29, 

152. ——_-—- (assigned to N. V. Philips’ Gloeilampen- 
fabrieken). Separation of Hafnium and Zirconium. 
U.S. Patent 1.666,811, Apr. 17, 1928. 

153. [Separation of Hafnium and Zirconium 
by Fractional Precipitation of Their Phosphates 
From a Solution Containing Oxalic Acid.] Ztschr. 
anorg. Chem., vol. 150, 1926, pp. 210-216. 

154. {Separation of Hafnium and Zirconium 
by Precipitation of the Phosphates From Sulfuric 
Acid Solution.] Ztschr. anorg. Chem., vol. 165, 1927, 
pp. 16-20. See also items 608, 610, 611, 612, 613, 614, 
615, 616, 617. 

155. De Boer, J. H., AND Fast, J. D. Preparation of 
Pure Metals of the Titanium Group by the Thermal 
Decomposition of Their Iodides; III—Hafniui. 
Ztschr. anorg. Chem., vol. 187, 1930, pp. 192-208. 

156. De Borer, J. H., and Koets, P. [Separation of 
Hafnium and Zirconium by Fractional Decomposi- 
tion of the Complex Phosphate Fluorohafnates and 
Zirconates.] Ztschr. anorg. Chem., vol. 165, 1927, 
pp. 21-30. 

157. Deem, H. W. Thermal Conductivity and Elec- 
trical Resistivity of Hafnium. Battelle Mem. Inst., 
BMI-833, July 14, 1953, 12 pp. 


Google 


158. De Haas, W. J., AND Voocp, J. Change of the 
Electric Resistance of Pure Hafnium and Zirconium 
Between 1.3° K. and 90° K. Proc. Roy. Acad. Sti. 
Amsterdam), vol. 32, 1929, pp. 707-709. 

159. De Launay, J. On the Isotope Effect in Super- 
conductors. Phys., Rev., vol. 79, 1950, pp. 395-39. 

160. Det Grosso, D. A., AND LANpIS, F. P. Spectre- 
graphic Analysis of Zirconium and Hafnium. Kuoclls 
Atomic Power Lab., KAPL-1539, May 15, 1956, 52 pp. 

161. Detonae, W. B. (assigned to E. I. du Pont de 
Nemours & Co.). Method of Melting Refractorr 
Metals. U.S. Patent 2,805,148, Sept. 3, 1957. 

162. Dempster, A. J. Isotopic Constitution of H:f- 
nium, Yttrium, Lutetium and Tantalum. Phys. Mev.. 
vol. 55, March 1939, pp. 794-795. 

168. DeEsPuUJOLS, J., AND LuMBRosO, D. [Determina- 
tion of Small Hafnium Concentrations in Zirconium 
by X-ray Fluorescence Emission.] (In French). 
Jour. chim. phys., vol. 53, No. 1, January 1956, pp. 
108-110. 

DEVRIES, T. See item 647. 
DeEWITrE, R. See item $10. 

164. DHUMWaD, R. K., aND KARKHANAVALA, M. [). 
A. D. C. Are Method for the Spectrographie Deter- 
mination of Hafnium in Zirconium. Anal. Chiin. 
Acta, vol. 15, No. 1, July 1956, pp. 87-90. 

Dickerson, R.F. See items 537, 601. 
Di.tuine, E.D. See item 550. 
DILTHEY,D. F. See item 602. 
DinzEy,R.M. Seeitem 111. 
DoLGInTsEvA, A.I. See item $1. 
‘Doney, L.M. See item 141. 

165. DREESZEN, W. E. Quarterly Summary Research 
Report for April, May, and June 1950. Ames Lab., 
Iowa State Coll., I.S.C.-118, Aug. 15, 1950, 37 pp. 

Druary, J.S. Seeitem 373. 

166. DucKWworTH, H. E. Atomic Masses for Elements 
With Z>21—Final Report. Wesleyan Univ., NYO- 
981, Apr. 18, 1952, 44 pp. 

DuKE, F.R. See item 499. 

167. DUKE, F. R., anp BReMER, R. F. Existence and 
Relative Stability of Hafnium Peroxide. Iowa State 
Coll. Jour. Sci., vol. 25, 1951, pp. 493-494. 

168. DuMont, J. W. M. Fundamental Research in 
Nuclear Spectroscopy and X-rays. Annual Rept. 1 
for Period Oct. 1, 1954, to Sept. 30, 1955, Research in 
Precision Spectroscopy of Nuclear Energy Levels. 
California Inst. Technol., AECU-3173, June 1955, 
57 pp. 

Duncan, J.F. See items 379, 380, 381, 382. 

169. DunNiING, D. N. Evaluation of the Hafnium Melt- 
ing, Forging and Rolling Work Conducted by the 
Crane Company. U.S. AEC, KAPL-M-DND-2, Jan. 
22, 1957, 21 pp. 

170. Duwez, P. Allotropic Transformation of Haf- 
nium. Jour. Appl. Phys., vol. 22, No. 9, September 
1951, pp. 1174-1175. 

171. Dyson, G. M. Chemistry and Metallurgy of Zir- 
econium and Hafnium. Chem. Age, vol. 15, July 3. 
1926, pp. 1-3. 

DzHELeEpoy, B.S. See item 31. 


E 


172. Eaton, R. B. (assigned to B. I. du Pont de Ne- 
mours & Co.). Process for Separating Hafnium 
Tetrachloride From Zirconium Tetrachloride. Ca- 
nadian Patent 547,802, Oct. 22, 1957. 


JOURNAL REFERENCES 9 


173 (assigned to E. I. du Pont de Nemours & 
Co.). Process for Separating Hafnium Tetra- 


chloride From Zirconium Tetrachloride. U.S. Patent 
2,744,060, May 1, 1956. 

174. Epwarps, R. K., anp Matioy, G. T. Rate of Re- 
action of Nitrogen With Hafnium Metal. Chemical 
Thermodynamics of Materials at High Temperatures. 
Illinois Inst. Technol., December 1956, 14 pp. 

175. Epwarps, R. K., aNnp VELECKIS, BE. Thermody- 
namic Properties in the System Hydrogen-Hafnium. 
Am. Chenr. Svoec., Abs. of Papers of the 131st Meeting, 
Apr. 7-12, 1957, p. 22R. 

176. Ece_starr, P. A., AND TayLor, B. T. Slow Neu- 
tron Cross-Sections of Zirconium and Hafnium. Na- 
ture, vol. 167, June 2, 1951, pp. 896-897. 

177. Ev.tiott, R. P. Study of a Family of Laves-Type 
Intermediate Phases. Tech. Rept. 1, Illinois Inst. 
Technol., OSR-TR-56-22, Apr. 25, 1956, 33 pp. 

178. Evviotrt, R. P., aNnp RostoKer, W. Occurrence of 
Laves-Type Phase Among Transition Elements. 
ASM Preprint 22, 1957, 28 pp. 

EvitswortH, H. V. See item 475. 

179. Etvine, P. J., AND Otson, E. C. Gravimetric and 
Titrimetriec Determination of Titanium, Zirconium 
and Hafnium With Cupferron. Application to Flu- 
oride Solution. Univ. Michigan, Apr. 28, 1955, 21 pp. 

180. ENGINEERING AND MINING JOURNAL. New Process 
Separates Zirconium-Hafnium. Vol. 158, August 
1957, p. 117. 

181. PNGINEER’S DicestT. Electroplating of Zirconium 
and Hafnium. Vol. 17, No. 8, August 1956, p. 324. 
182. EprpELSHEIMER, D. S., ANpd GovuLp, D. SS. Cold- 
Rolled Texture of Hafnium. Jour. Inst. Metals, vol. 

85, No. 4, December 1956, pp. 158-160. 

183. EprpeLsHEIMER, D. 8., AND GouLp, D. 8. Deforma- 
tion Characteristics of Hafnium. Nature, vol. 177, 
No. 4501, Feb. 4, 1956, pp. 241-242. 

184. [Recrystallization Texture of Hafniunr] 
(In German) Ztschr. Metallkunde, vol. 48, No. 6, 
June 1957, pp. 349-351. 

185. ErasMas, H. DE W. (assigned to Union Carbide 
Corp.) Process and Apparatus for Reducing Metal 
Chlorides Employing Calcium Carbide. U.S. Patent 
2,814,561, Nov. 26, 1957. 

Ericson,G.L. Sec item 53. 
Evans, J.E. See item 323. 

186. Evans, W. H., Munson, T. R., ann WacmMan, D. D. 
Thermodynamic Properties of Some Gaseous Halogen 
Compounds. Jour. Res., Nat. Bureau Standards, vol. 
5d, September 1955, pp. 147-164. 

187. EverHart, J. L. Commercial Zirconium. 
rials and Methods, vol. 41, No. 4, April 1955, pp. 112- 
115. 

188. Hafnium Metal. South African Min. and 
Eng. Jour., vol. 64, No. 3144, May 16, 1953, p. 4083. 

189. Hafnium Metal—Its Properties and Iu- 
ture. Materials and Methods, vol. 36, No. 5, Novem- 
ber 1952, pp. 95-97. r 


Fapry, M.C. See item 662. 

190. FarrcuiLtp, H. B. Properties of Zirconium and 
its Possibilities for Thermal Reactors. Union Cur- 
bide & Carbon Corp., AECD-3891, Jan. 7, 1949, 107 
pp 


FANEUFF, C. E. See item 408. 

FASSEL, V.A. See items 241, 271. 

191. Fasse., V. A., AND ANDERSON, C. H. Quantitative 
Spectrographie Analysis of Zirconium-Hafnium Mix- 


Google 


\ 
Mate- 


tures. Ames Lab., Iowa State Coll., AECU-919, Nov. 
10, 1950, 15 pp. 

192. Fast, J. D. Allotropic Transformation of Haf- 
nium and a Tentative Equilibrium Diagram of the 
System Zirconium-Hafnium. Jour. Appl. Phys., vol. 
23, No. 3, March 1952, pp. 350-351. See also item 155. 

Fawcett, 8.L. See item 230. 

198. FetpMAN, ©. Spectrochemical Determination of 
Hafnium-Zirconium Ratios. Oak Ridge Nat. Lab., 
AECD-2342, Oct. 14, 1948, 19 pp. See also item 110. 

194. FERNELIUS, W. C. (assigned to United States of 
America as represented by the AEC). Recovery of 
Zirconium Tetrachloride From Its Complex Com- 
pounds. U.S. Patent 2,695,213, Nov. 23, 1954. Sce 
also item 357. 

195. FERNELIUS, W. C., AND VonprRA, B. L., Jr. Studies 
on the Preparation of Zirconium Tetraiodide. Penn- 
sylvania State Coll., NYOO-87, Dec. 8, 1949, 11 pp. 

196. FINCKH, E., AND STEUDEL, A. [Isotopic Displace- 
ment in the Spectrum of Hafnium II.] (In German) 
Ztschr. Physik, vol. 141, No. 1/2, 1955, pp. 19-27. 

FINDLAY,G. R. See item 38. 

197. Fink, BE. W. Ultrasonic Testing, Determining 
Variables in the Processing of Zircaloy and Hafnium 
Components. ASTM Bull. 220, February 1957, p. 7. 

198. Fiscuer, W. [Procedure for the Separation of 
Zirconium and Hafnium Compounds.] (In German) 
German Patent Application 12m, 9. F 16139, (Date 
unknown). 

199. Fiscner, W., AND CHALYBAIUs, W. [Separation 
of Hafnium and Zirconium by Partition.) Dept. 
Commerce Office Tech. Services, PB L-19595, No- 
vember 1944, 13 pp. 

200. FISCHER, W., CHALYRBAIUS, W., AND ZUMBUSCH, M. 
[Separation of Inorganic Substance Mixtures by 
Distribution Between Two Solvents—Preparation of 
Pure Hafnium Compounds by Distribution.) (In 
German.) Ztschr. amorg. Chem., vol. 255, 1948, pp. 
277-286. 

201. Fiscner, W., Heitscyu, H., ano Orro, G._ [Pro- 
cedure for the Separation of Zirconium and Hafnium 
Compounds From Each Other by Distribution of 
Their Thiocyanates.] (In German.) German Pat- 
ent Application 12m, 9. F18678, (date unknown). 

202. Fisuer, E. S. Preparation of Alpha Uranium 
Single Crystals. Part II. Strain-Anneal Method. 
Final Report. Argonne Nat. Lab., ANL-5160, Dec. 
10, 1955, 75 pp. See also item 439. 

FisHer, H. M. Sec items 464, 465, 466, 467. 
Face, J.F. Sec item 418. 


203. Fiacc, J. F., LIEBHAFSKY, H. A., AND WINSLOW, 
E. H. Spectrophotometric Study of Three Zirconium 
Lakes. Jour. Am. Chem. Soe., vol. 71, November 
1949, pp. 3630-3632. 

204. FLAMMERFELD, A. Isomers of Stable Nuclei by 
(Mu, Lambda) Processes of Dysprosium and Haf- 
nium. Naturwissenschaften, vol. 32, 1944, pp. 68-69. 

FLEGENHEIMER, J. See item 219. 

205. FLeEIscHER, M. Hafnium Content and Hafnium- 
Zirconium Ratio in Minerals and Rocks. Geol. Sur- 
vey Bull. 1021-A, 1955, 13 pp. 

206. Foner, S. Hall Effect in Zirconium and Hafnium. 
U.S. AEC, NYO-7257, Aug. 31, 1957, pp. 23-30. 

Foos, R.A. Sec item 658. 

207. Foos, R. A., AND WILHELM, H. A. Application of 
Liquid-Liquid Extraction of Zirconium From Haf- 
nium. Ames Lab., Iowa State Coll, ISC-693, July 
1954, 38 pp. 


10 BIBLIOGRAPHY OF HAFNIUM 


208. Foote Prints. Three Sisters. Titanium, Zirco- 
nium, and Hafnium. Vol. 28, No. 2, 1956, pp. 19-22. 
209. Fors_ine, W. [Anion Exchange and Complex For- 
mation of Hafnium in Hydrochloric and Hydro- 
fluorie Acid Mixtures.] Arkiv. Kemi, vol. 5, No. 45, 
Mar. 12, 1952, pp. 489-502. 
Foster, E. L., Jr. See item 587. 
FRANKEL,S. See items 578, 574. 
Frep, M. See item $01. 


210. FreENcH, R. S., Mayer, C. H., anp Pratt, R. S. 
Fabrication of Zirconium Shells. Tech. Progress 
Report for October 1951-October 1952. Bridgeport 
Brass Co., SEP-149, Dec. 31, 1952, 44 pp. 

FrEUND, H. WSee item 656. 


211. FreuND, H., JoHNson, A., AND Ho.prook, W. F. 
Differential Spectrophotometrie Determination of 
Zirconium-Hafnium Ratios. Am. Chem. Soc., abs. 
of papers of 132d meeting, 1957, p. 20B. 


212. FRIeEpBERG, 8. A. Investigations of Thermal and 
Electrical Properties of Solids at Very Low Tem- 
perature. Final Report for Apr. 15, 1946, to Sept. 
30, 1954. Carnegie Inst. Technol., NP-5668, 73 pp. 

218. Fritz, J. S., anp Jounson, M. Volumetric De- 
termination of Zirconium. Anal. Chem., vol. 27, No. 
10, October 1955, pp. 1653-1655. 

214. FrRoNpEL, C. Zirconiumr: Mineralogy and Geo- 
chemistry. Second Nuclear Engineering and Science 
Conference, Proc., No. 2, 1956, pp. 305-312. 


215. Fugtwara, 8S. [Determination of Hafnium Con- 
tent of Zirconium Salts by Oxide-Pyrophosphate 
Method.] Jour. Chem. Soc. (Japan), vol. 70, 1949, 
pp. 129-131. 


216. (Studies on Non-Metallic Compounds of 
Zirconium and Hafnium. (Differences in the Affin- 
ity of Zirconium and Hafnium Toward Non-Metallic 
Klements.).] Jour. Chem. Soc. (Japan), vol. 71, 
No. 11, November 1950, pp. 580-584. 

Fursy, E. See item 285. 


G 


GALGINAITIS, S. V. See items 658, 659, 660. 


217. GALONIAN, G. E., CaLLaHan, EB. J., AND KoeEnIe, 
R. F. Effect of Radiation on the Corrosion of Me- 
tallic Materials in 580° F. Water. Knolls Atomic 
Power Lab., KAPL—-M-GEG-4, Nov. 11, 1955, 21 pp. 


GAMMILL, A.M. See items 858, 360. 


218. Gatri, O. O., AND FLEGENHEIMER, J. [New Haf- 
nium Isotope Hf.] (In German.) Ztschr. Natur- 
forsch., vol. lla, August 1956, p. 679. 

GaveN,J.V. See item 546. 


219. GELLER, S., AND CoRENzZWIT, E. Hafnium Oxide 
HfO; (Monoclinic). Anal. Chem., vol. 25, No. 11, 
November 1953, p. 1774. 

220. GENIE CiIvIL. Applications metallurgiques du zir- 
conium et de ses alliages. [Metallurgical Uses of 
Zirconium and Its Alloys]. (In French) Vol. 132, 
No. 6, Mar. 15, 1953, pp. 110-112. 

221. GERKEN, J. M., AND ToFTEGAARD, S. A. Welding 
of Titanium to Hafnium. Knolls Atomic Power Lab., 
KAPL-M-JMG-6, Dec. 18, 1956, 8 pp. 

222. Ginnons, M. D. Evaluation of Polycrystalline 
Hafniuin as a Thermionie Emitter. Bull. Am. Phys. 
Soc., vol. 2, No. 5, June 20, 1957, p. 269. 

223. Ginson, E. D., Loomis, B. A., AND CARLSON, O. N. 
Thorium-Zirconium and Thorium-Hafnium Alloy 
Systems. ASM Preprint 24, 1957, 34 pp.; Metal 
Progress, vol. 73, No. 1, January 1958, pp. 142, 144. 

224, GIFFEN, R.H. Pilot Plant Production of Hafnium- 
Free Zirconium by Adsorption. Iowa State Coll. 


Google 


Jour. Sci., vol. 31, No. 3, Feb. 15, 1957, p. 422. See 
also item 40. 


GILBERT, H.L. See item 277. 


225. GitzerT, H. L., aNp Barr, M. M. Preliminary 
Investigation of Hafnium Metal by the Krol] Proc- 
ess. Jour. Electrochem. Soc., vol. 102, No. 5, May 
1955, pp. 248-245. 

GILLESPIE, J. Seeitem 110. 
GILLESPIE, R.A. See items 659, 660. 


226. GuasER, F. W., Mosxowrrz, D., anp Post, B. 
Study of Some Binary Hafnium Compounds. Jour. 
Metals, vol. 5, No. 9, September 1953, pp. 1119-11vu. 

227. GLASSER, J.. AND HAMPEL, C. A. (assigned to 
Kennecott Copper Corp.). Method for Production 
of Refractory Metals. U.S. Patent 2,703,752, Mar. &, 
1955. 

228. GMELIN, L. Hafnium, System No. 43. Ch. in 
Gmelin’s Handbook of Inorganic Chemistry, Chem- 
ical Publishing House, Ltd., Berlin, 8th ed., rev. 
1941, 82 pp. 

GopLey, P. See item 101. 


229. GoLpscHMIDT, H. J. Structure of Carbides in 
Alloy Steels. Part I. General Survey. Jour. Iron 
and Steel Inst. (London), vol. 160, December 194s, 
pp. 345-362. 


230. GoLpTHWwalTeE, W. H., ALLEN, C. M., AND Fawcett, 
S. L. Thermal Distortion of Sar Hafnium Control 
Rod. U.S. AEC, BMI-1099, June 27, 1956, 18 pp. 


GoopMAN,C. See item 420, 


281. GoopMaN, E. I., Appanat, R. F., Bates, A. G., ann 
Lea, D. C. Analysis of Zirconium Purification Cul- 
umns. Massachusetts Inst. Technol., AECD-3905, 
KT-104, Dec. 16, 1950, 42 pp. 

232. Goopwin, J. G., anD HurForp, W. J. Development 
of a Method for Consumably Are Melting Crystal 
Bar Hafnium. U.S. AEC, WAPD-RM-216, Jan. s, 
1954, 18 pp. 

233. Iodide Process Produces Ductile Haf- 
nium for Fabrication. Jour. Metals, vol. 7, Novem- 
ber 1955, pp. 1162-1168. 

234, Melting and Fabrication of Iodide Huf- 
nium. -Westinghouse Elec. Corp., WAPD-109, Juue 
30, 1954, 48 pp. 

235. Melting and Fabrication of Iodide H:if- 
nium. U.§. AEC, WAPD-T-198, February 1£35, 
39 pp. 

236. Googin, J. M. Large Scale Separation of Zirco- 
nium and Hafnium. U.S. AEC, Y-B65-108, Sept. 4, 
1956, 20 pp. 

237. Goocin, J. M., anp Srrasser, G. A. Production 
of Hafnium at Y-12. Union Carbide & Carbon Cor}. 
Y-775, June 4, 1951, 13 pp. 

238. Separation of Zirconium and Hafniun. 
Proposal for Construction and Operation of Zircu- 
nium Production Plant. Union Carbide & Carbon 
Corp., Y-573, Mar. 14, 1950, 11 pp. 

239. GorvDON, N. E., Jk, AND Jacons, R. M. Spectro 
graphic Determination of Impurities in Zirconium 
and Hafnium. Anal. Chem., vol. 25, No. 11, Novein- 
ber 1953, pp. 1605-1608. 

240. GOTTFRIED, D., WaRiIna, C. L., AND WoRTHING, 
H. W. Hafnium Content, Hafnium to Zirconium 
Ratio, and Radioactivity of Zircon From Igneous 
locks. Bull. Geol. Soc. America, vol. 67, No. 12, 
December 1956, p. 1700. 

GouLp, D. 8. See items 182, 188, 184. 
Grape, M.R. See item 411. 
GraHaM,L. A. See item 659. 


JOURNAL REFERENCES 11 


241. Gray, S., Jn, anp Fasset, V. A. Emission Spec- 
trometric Determination of Low Percentages of Zir- 
conium in Hafnium. Ames Lab., Iowa State Coll., 
ISC-623, July 15, 1955, 13 pp. 

242. GREENLEAF, W. Zirconium, Titanium, and Haf- 
nium for an Atomic Age Market in an Important 
Chemical and Metals Conrplex. Conf. Atomic En- 
ergy in Industry, vol. 5, 1957, pp. 147-149. 

2438. Grisess, J. O.,, Jr., Electrolytic Studies of Aque- 
ous Solutions of Hafnium and Zirconium. Union 
Carbide & Carbon Corp., ORNL-204, 1949, 9 pp. 

Grimes, W.R. See items $0, 473, 474. 


244. Grimes, W. R., Barton, C. J., Sr., OVERHOLSER, 
L. G., BLAKELY, J. P., aNp REpMaN, J. D. Prepara- 
tion of Pure Zirconium Oxide, Lab. Studies. Union 
Carbide & Carbon Corp., Y-560, Feb. 7, 1950, 63 pp. 

245. GRuEN, D. M., anp Katz, J. J. Separation of Haf- 
nium and Zirconium by a Fractional Distillational 
Procedure. Jour. Am. Chem. Soc., vol. 71, Novem- 
ber 1949, pp. 3843-3844. 

246. GUEBELI, O., AND Jacon, A. [Colorimetric Deter- 
mination of Zirconium With Alizarin-S.] (In Ger- 
man) Helv. Chim. Acta, vol. 38, No. 4, June 19, 
1955, pp. 1026-1032. 

247. Gump, J. R., anp SHERWwoop, G. R. Crystalline 
Arsenates of Zirconium and Hafnium. Anal. Chem., 
vol. 22, 1950, pp. 496—497. 

248. GUNNaAR, K. Preparation of Hafnium-Free Zir- 
conium. Jour. Am. Chem. Soe., vol. 71, September-— 
December 1949, p. 4158. 

Gupta, J. See items §11, 512. 

249. GUSYATSKAYA, KE. V., AND RuSANov, A. K. [De- 
termination of Hafnium and Zirconium by Optical 
Spectrum Analysis.) (In Russian). Zhur. Anal. 
Khim., vol. 10, 1955, pp. 75—85. 

250. GvozpEev, V. S., anpb Rusinov, L. I. [Study of 
Nuclear Isomer Hf”™.] (In Russian) Doklady 
Akad. Nauk SSSR, vol. 112, No. 3, Jan. 21, 1957, pp. 
401-404. 

H 


251. HaceLston, P. J., HUTCHISON, R. O., AND LAMBERT, 
F. J. Hafnium Metal-II. Reduction of Hafnium 
Tetrafluoride to Hafnium Metal. Union Carbide & 
Carbon Corp., Y-G45, Aug. 30, 1950, 10 pp. 

252. HacstruM, H. D. Thermionie Constants and 
Sorption Properties of Hafnium. Jour. Appl. Phys., 
vol. 28, No. 3, March 1957, pp. 323-328. 

Haun,O. See item 47. 

253. Haun, R. B. Determination of Zirconium-Haf- 
nium Ratios With p-Bromomandelic Acid. Anal. 
Chem., vol. 23, No. 9, September 1951, pp. 1259-1261. 

254. HAHN, R. B., AND JOSEPH, P. T. Determination 
of Zirconium and/or Hafnium Using 1-Naphthyl 
Glycolic Acid. Am. Chem. Soc., abs. of papers for 
129th Meeting, 1956, p. 31B. 

255. Studies of Hafnium Tetramandelate. 
Jour. Am. Chem. Soc., vol. 79, No. 6, Mar. 20, 1957, 
pp. 1298-1299. 

256. HaHN, R. B., ann SKonrIEczNy, R. F. Glycolates 
and Lactates of Zirconium and Hafnium. Wayne 
Univ., AECU-2909, 1954, 6 pp. 

257. Havapatz, J. Extrusion of Arc Melted Sponge 
Hafnium Cruciform Shapes. U.S. AEC, WAPD- 
MDM-7, May 5, 1954, 10 pp. 

258. HALDER, B. C., AND SARKER, P. B. Note on the 
Investigation of Radioactive Mineral Zircon to De- 
termine its Geological Age. Sci. and Culture, vol. 11, 
November 1945, p. 271. 


HaMPEL, 0. A. See item 227. 


Google 


259. Hansen, H. M., AND WERNER, S. Optical Spec- 
trum of Hafnium. Nature, vol. 112, No. 2817, Oct. 
27, 1923, pp. 618-619. 

260. HANSEN, R. S. Adsorption Separation of Zirco- 
nium and Hafnium. Ames Lab., Iowa State Coll., 
AECU-842, Nov. 17, 1950, 7 pp. 

261. Preparation of Pure Zirconium Oxide by 
the Ames Process: A Summary Report. Ames Lab., 
Iowa State Coll. ISC-85, May 15, 1960, 25 pp. 
See also items 499, 560. 

Harper, B.R. See items 285, 288. 
Harris,S.P. See item 49. 
Harrison, H.C. Seeitem $13. 

262. HARTMAN, B., AND WIELDING, T. Note on the 
Ground State Spin of Hafnium*™’. Phil. Mag., vol. 7, 
No. 46, October 1955, pp. 1139-1141. 

2638. HarTtoucH, H. D., AND KosakK, A. I. (assigned 
to Socony-Vacuum Oil Co., Inc.). Acylation of Thio- 
phene. U.S. Patent 2,458,512, Jan. 11, 1949. 

Harvey, J.A. See item 78. 

264. Harvey, J. A., HucHEs, D. J., Carter, R. S., anp 
PILcnerR, V. E. Spacings and Neutron Widths of 
Nuclear Energy Levels. Phys. Rev., vol. 99, 1955, 
pp. 10-33. 

Haypon,M.P. Seeitem 269. 

265. Hayes, BE. BE. Transformation Mechanism of Zir- 
conium. Massachusetts Inst. Technol., AECU-1960, 
1951, 65 pp. 

266. Hayes, E. T. Hafnium—lIts Metallurgy, Prop- 
erties, and Application. Jour. Metals, vol. 9, No. 7, 
July 1957, p. 969. See also item 144, 

Haynes,8.K. See item 69. 
HEATON, L. See item 557. 

267. HEIN, R. A. Investigation of the Superconduc- 
tivity of Hafnium. Phys. Rev., vol. 102, No. 6, June 
15, 1956, pp. 1511-1518. 

HeiTtscuH, H. See item 201. 

268. HENDERSON, A. W., anp Hicsiz, K. B. Improved 
Method for Obtaining High-Purity Zirconium and 
Hafnium Oxides. Jour. Am. Chem. Soc., vol. 76, No. 
22, 1954, p. 5878. 

HENprIx, R.C. See item 278. 

269. Henry, K. M., ann Haypon, M. P. Fission Neu- 
tron Spectrum of U**. Oak Ridge Nat. Lab., CF- 
d0—+-22, April 1955, 5 pp. 

270. HERAEUS-VACUUMSCHMELZE A. G., AND Roun, W. 
[Method of Preparation of the Metals Silicon, Ti- 
tanium, Zirconium, Hafnium, Thorium, Vanadium, 
Columbium (Niobium), Chromium, and Molybde- 
num.] German Patent 600,369, Sept. 29, 1934. 

HERRINGTON, A.C. See item 546. 

271. HeTTeEL, H. J., AaNp Fasset, V. A. Determination 
of Traces of Certain Rare Earths in Zirconium. 
Ion Exchange Separation and Spectrographic De- 
termination of Fractional Part-Per-Million Amounts. 
Anal. Chem., vol. 27, No. 8, August 1955, pp. 1311- 
1314. 

Higspon, C.T. See item 49. 
Hicks, H.G. See item 655. 
HIcBIE, K. B. See item 268. 
Hii, G. R. See items &69, 570, 571. 

272. Hitt, G. R., aNp SMITH, T. Reaction Rate Study 
of the Dissolution of Low-Hafnium Zirconium in 
Hydrofluoric Acid Solutions. First Nuclear Eng. 
and Sci. Congress, Selected Papers, vol. 2, 1957, pp. 
63-69. 

HINcKLEy, J.A. See item 112. 


12 BIBLIOGRAPHY OF HAFNIUM 


273. HINERMAN, D. L., HeNprix, R. C., AND WELLER, 
Cc. V. Toxicity, Distribution, Excretion and Mor- 
phologic Effects of Hafnium Sodium Mandelate in 
Rats. Am. Jour. Clinical Pathology, vol. 24, No. 2, 
February 1954, pp. 150-152. 

Hirozawa,S8.T. See item $59. 
274. Hoce, H. R. Impact Tests of Zircaloy 2-Hafnium 


Welds. U.S. AEC, WAPD-RM-215, Dec. 30, 1953, 
11 pp. 
275. Tensile Properties of Hafnium-Zirc- 


aloy-2 Welds. Westinghouse Electric Corp., WAPD- 
MDM-5, Apr. 14, 1954, 14 pp. 


Ho.srook, W.F. See item 212. 


276. Hoot, G., aNp Scuarer, H. [Reduction of Errors 
in Spectrographic Analysis by the Use of a Specific 
Weight of Reference Element.) (In Germun.) 
Ztschr. Naturforsch., vol. 9b, 1954, p. 506. 


HotmBeErG, R. W. See item 320. 

277. Ho_mes, H. P., Barr, M. M., AND GILBERT, H. L. 
Production of Hafnium. Bureau of Mines Rept. of 
Investigations 5169, 1955, 33 pp. 

278. HoLtt, M. L. Less Common Metals and Alloys. 
Electrodeposition From Aqueous Solution. Metal 
Finishing, vol. 54, No. 9, September 1956, pp. 48-55. 

HOLZKNECHT, E. W. See items 657, 659, 660. 

279. HoONEYMAN, R.N. Manufacture of Hafnium Metal 
Powder by the Hydride Process. U.S. AEC, KAPL- 
M-RNH-2, Sept. 5, 1956, 4 pp. 

280. HONEYMAN, R. N., AND Kincsspury, G. R. Pro- 
posed System for the Manufacture of Hafnium Metal 
Powder by the Hydride Process. U.S. AEC, KAPL- 
M-RNH-3, Sept. 138, 1956, 8 pp. 

HONIGSCHMID,O. See item 47. 


281. Hoover, J. I., AND ARNETTE, T. I. Resonance In- 
tegral of Zirconium (~1 Percent Hafnium) and the 
Slowing Down Length in a Mixture (4:1 by Volume) 
of Light Water and Zirconium Metal. Union Car- 
bide & Carbon Corp., ORNL-641, July 27, 1950, 19 pp. 

282. Horizons, Inc. Alkali Metal Double Fluorides of 
Zireonium and Hafnium. British Patent 124,668, 
Feb. 23, 1955. 

House, H.P. See item 594. 
Howarson, J. See item 360. 

283. HupGENS, J. E., JR., AND DABAGIAN, H. J. Radio- 
activation Determination ‘of Zirconium in Zirconium- 
Hafnium Mixtures. Nucleonics, vol. 10, No. 5, May 
1952, pp. 25-27. 

284. HUDSWELL, F. Preparation of Hafnium-Free Zir- 
conium. The Chemical Reseurch Laboratory Method 
and Other Methods. Atomic Energy Res. Est. (Eng- 
land), AERE-C/M—H, Feb. 8, 1950, 4 pp. 

285. HUDSWELL, F., Fcrsy, E., HARDER, B. R., WALDRON, 
J.C. H., anp ANDREWS, R. B. Separation of Zirco- 
nium and Hafnium From Calcium Nitrate, Aqueous 
Nitric Acid Solutions With Selected TBP Solvent 


Systems. Atomic Energy Res. Est. (England), 
AERKE-C/R-1661, May 12, 1955, 5 pp. 
286. Hunswet., F., anp HutTcueon, J. M. Manufac- 


ture of Hafnium-Free Zirconium. Symposium on 
the Extraction Metallurgy of Some of the Less Com- 
mon Metals. Ind. Chemist, vol. 32, No. 379, Sep- 
tember 1056, p. 358. 

287, Methods of Separating Zirconium From 
Hafnium and Their Technological Implications. 
Internat. Conf. Peaceful Uses of Atomie Energy, 
Proc., vol. 8. Production Technology of the Mate- 
rials Used for Nuclear Energy, 1956, pp. 563-571. 

288. HUDSWELL, F., WaALpRoN, J. C. H., AND HARDER, 
B. R. Separation of Zirconium and Hafnium. Third 


Google 


Phase Formation in the Solvent Extraction From 
Aqueous Nitric Acid Solutions Using Tributyl Phos- 
phate in Various Diluents. Atomic Energy Res. Est. 
(England), AERE-C/R-1520, 1956, 8 pp. 

289. HuFFMAN, E. H., aNp BeavuralT, L. J. Fractional 
Separation of Zirconium and Hafnium by Extraction 
With Thenoyltrifluoracetone. Jour. Am. Chem. Soc., 
vol. 71, September 1949, pp. 3179-3183. 

290. HurrMan, E. H., Ippines, G. M., ano LILiy, R. C. 
Anion Exchange of Complex Chloro-Ions of Zirco- 
nium, Hafnium, Niobium (Columbium), and Tanta- 
lum. Univ. California, UCRL-1165, Mar. 2, 1951, 8 
pp. 

291. HurrMan, E. H., Ippincs, G. M., Osporne, R. N.. 
AND SHALIMOFF, G. V. Extraction of Zirconium and 
Hafnium With Various Fluorinated p§-Diketones. 
Univ. California, UCRL—-2536, Apr. 5, 1954, 15 pp. 

282. HUFFMAN, BH. H., anp Litry, R. C. Anion Ex- 
change of Complex Ions of Hafnium and Zirconium 
in HCl-Hf Mixtures. Jour. Am. Chem. Soc., vol. 73, 
June 1951, pp. 2902-2905. 

293. Anion-Exchange Separation of Zirconium 
and Hafnium. Univ. California, AECD-2714, Aug. 
3, 1949, 3 pp.; Jour. Am. Chem. Soc., vol. 71, No. 12, 
December 1949, p. 4147. 

294. HurrFMAN, J. R. MTR Technical Quarterly Re 
port First Quarter—1954. Phillips Petroleum Co., 
AECD-3789, July 9, 1954, 24 pp. 

HuaHes, D. J. See items 78, 264. 

285. HuaHes, D. J., Kato, W. Y., ano Levin, J. §&. 
Energy Levels in Hafnium Isotopes. Bull. Am. Phvs. 
Soc., vol. 28, No. 5, Sept. 2, 1953, p. 22. 

286. HuLse, R. E. Today’s Wonder Metals—How 
They'll Look Tomorrow. Chem. Processing, vol. 2, 
No. 12, December 1957, pp. 32-35. 

HumMMeErs, W.S. See item 82. 

297. Hummers, W. §., Tyrer, S. Y., Jz., AND YO.Ltes. §. 
Compounds of Zirconium and Hafnium Tetrachlo 
rides With Esters. Jour. Am. Chem. Soc., vol. 74, 
No. 1, Jan. 5, 1952, pp. 139-141. 

298. Compounds of Zirconium Tetrachloride 
and Hafnium Tetrachloride With Esters. Mel, 
+2 C.H;sCOOC.H»s> MeCL:2C.H; COOC-Hs. Univ. 
North Carolina, AECU-1302, 1951, 2 pp. 

299. Thermal Decompositions of Addition 
Compounds of Zirconium Tetrachloride and Hafuium 
Tetrachloride With Esters. Univ. North Carolina, 
AECU-1293, 1951, 2 pp. 

300. HuMpHREY, G. L. Heats of Formation of Haf- 
nium Oxide and Hafnium Nitride. Jour. Am. Chem. 
Soc., vol. 75, 1953, p. 2806. 

301. HunHaM, H. S., AND Frep, M. Determination of 
Tantalum, Zirconium, and Hafnium in Columbium 
(Niobium) by the Porous Graphite Method.  d<Ar- 
gonne Nat Lab., AECD-3102, Mar. 14, 1945, 9 pp. 

Hunter, H. B. See item $2. 

302. Hurg&, J., AND SAINT-JAMES, R. (assigned to Com- 
missariat a l’énergie atomique, Paris, France). 
Method for Separating and Purifying Zirconium and 
Hafnium. U.S. Patent 2,757,081, July 31, 1956. 

303. Process for Separation of Zirconium and 
Hafnium. International Conference on the Peace 
ful Uses of Atomic Energy, Proc., vol. 8. Production 
Technology of the Materials Used in Nuclear Energy, 
1956, pp. 551-553. 

Hvrrorp, W.J. Sce items 232, 238, 234, 235. 
Hurcneon, J.M. Sce items 286, 287, 381, 382. 
Hurcuison, R.O. See item 251. 


JOURNAL REFERENCES 13 


304. Hutton, C.O. Final Technical Report (For May 
1, 1951-June 30, 1953). Part 1. Studies of the 
Minor Constituents in Some California Beach Sands. 
Part 2. Optical and Chemical Studies of Minerals 
Containing Tantalum, Niobium (Columbium), Ti- 
tanium and Uranium as a Preliminary to Investiga- 
tion of the Mineralogy of Some Idaho Placer De- 
posits. Stanford University, RME-3049, June 30, 
1953, 57 pp. , 


IppInes,@. M. See items 290, 281. 

305. Ico, G., anp Lanpon, H. H. Radiation Widths in 
the Slow Neutron Resonances of Hafnium. Phys. 
Rev., vol. 101, No. 2, Jan. 15, 1956, p. 726. 

306. IMPERIAL CHEMICAL INDUSTRIES, LTD., AND CLARK, 
F. L. Process for the Production of Oxides of Ti- 
tanium, Thorium, or Rare Metals of the Fourth 
Group. British Patent 339,608, Dec. 8, 1930. 

307. INDIAN MINERALS. Hafnium. Vol. 8, No. 2, April 
1954, p. 125. 

308. INDUSTRIAL AND MINING STANDARD. 
Hafnium From Zirconium Chloride. 
2826, Jan. 17, 1957, pp. 11-12. 

Irani, M.C. See item 138. 

309. Iron AcE. Nonferrous Metals. The Present. Vol. 
176, No. 27, June 1955, pp. H6-H13. 

310. Isaac, N., AND DE WITTE, R. [Contribution to the 
Study of the Separation of Zirconium and Hafniumn 
by Liquid-Liquid Extraction.] (In French) Ener- 
gie nucléaire, vol. 1, No. 2, April-June 1957, pp. 71-76. 

Isaacs, A.H. See items 658, 659, 660. 

311. ISKENDERIAN, H. P. Effectiveness of Control-Rod 
Materials. Nucleonics, vol. 15, No. 11, November 
1957, pp. 150-154. 


Ivanov-EMIN, B.N. See item 462. 


J 


Jacos,A. See item 246. 

312. Jacoss, A., MASTELLER, R. D., anp BEYER, G. H. 
Development of a Process for the Production of a 
High Hafnium Concentrate. Ames Lab., Iowa State 
Coll., ISC-140, June 1, 1951, 33 pp. 

Jacoss,R.M. See item 239. 
JANTZEN, V.T. See items 629, 630, 631. 

313. Jasny, G. R., Buarr, P. M., Harrison, H. C., AND 
NELSON, G. R. Design, Construction, and Operation 
of a Pulse Column for the Purification of Zirconium. 
Union Carbide & Carbon Corp., KT-69, May 3, 1950, 
19 pp. 

314. JazwinsKI, S. T., anp Sisto, J. A. (assigned to 
Barium Steel Corp.). Method for Refininz ‘Tita- 
nium, Zirconium, Cerium, Hafnium, and Thorium. 
U.S. Patent 2,793,106, May 21, 1957. 

315. (assigned to Barium Steel Corp.). 
Method of Separating Zirconium and Hafnium From 
a Common System. U.S. Patent 2,793,107, May 21, 
1957. 

JEFFEREYS, R.A. See item 507. 
JENKINS, F.A. See item 577. 

316. JoHANSEN, H. Studies Concerning the Thermal 
Decomposition of Zirconium Iodide. (Thesis) 
Univ. Oregon, June 1950, 53 pp. 

$17. JoHANSEN, H. A., ADAMS, G. B., Jz., AND VAN Rys- 
SELBERGHE, P. Anodic Oxidation of Aluminum, 
Chromium, Hafnium, Niobium (Columbium), Tanta- 
lum, Titanium, Vanadium, and Zirconium at Very 
Low Current Densities. Jour. Electrochem. Soc., 
vol. 104, No. 6, June 1957, pp. 339-346. 


507204——_59———_8 


Separating 
Vol. 112, No. 


Google 


JOHNSON, A. See item 212. 
JOHNSON, J.R. See item 141. 

318. Jounson, J. 8., aND Kraus, K. A. Effect of Acid- 
ity on the Polymerization of Zirconium (IV) and 
Hafnium (IV) in Aqueous Chloride Solutions. Am. 
get Soc., abs. of papers, vol. 126, September 1954, 
p. 60R. 

319. Hydrolytic Behavior of Metal Ions. VI. 
Ultracentrifugation of Zirconium (IV) and Hafnium 
(IV); Effect of Acidity on the Degree of Polymer- 
ization. Jour. Am. Chem. Soc., vol. 78, No. 16, Aug. 

20, 1956, pp. 3937-3943. 

820. JoHNson, J. S., Kraus, K. A., AND Ho~mpena, 
R. W. MHydrolytic Behavior of Metal Ions. V. 
Ultracentrifugation of Hafnium (IV). Jour. Am. 
Chem. Soc., vol. 78, Jan. 5, 1956, pp. 26-33. 

JOHNSON, M. See item 214, 


321. JouHNson, W. A. New Metals for Nuclear Tech- 
nology. Chem. Eng. News, vol. 82, No. 19, May 10, 
1954, pp. 1882-1887. 

322. JouNson, W. R. Comparison of Boron and Haf- 
nium in APPR Control Rods. Alco Products, Inc., 
APAE-Memo-15, Apr. 26, 1956, 9 pp. 

JouNnstTon, H.L. See items 561, 562, 563. 

323. JoKI, E. G., AND Evans, J. E. Hafnium and Zir- 
conium Total Cross-Section Measurements. Vhillips 
Petroleum Co., MTR-L-54-53, June 23, 1954, S$ pp. 

JONES,H.B. See item 112. 
JONGEJANS,C. See item 680. 
JosepH,P.T. See items 254, 255. 
Justus,N.l. See item 446. 


K 


324. Katt, H. L. Quality-Control Techniques Em- 
ployed in the Production of High Purity Zirconium 
and Hafnium Metals. Jour. Electrochem. Soc., vol. 
102, No. 9, September 1955, p. 228C. 

Kapitan, R. See item 660. 
KARKHANAVALA, M.D. See item 164. 
KasperGc, A.H. See item 599. 

Kato, W. Y. See item 298. 
Katz,J.J. See item 245, 


325. KauFFMAN, A. J., JR. Zirconium and Hafnium- 
Bearing Zirconium Mineral Occurrences. Bureau of 
Mines (Unpublished rept. to U.S. AEC, Pittsburgh, 
Pa.), November 1951, 11 pp. 

326. KELKER, D. R., R1Eppet, P. J., AND Votpuici, C. B. 
Cursory Attempts to Weld Hafnium to Stellite and 
Stainless Steel. Battelle Mem. Inst., BMI-744, May 
13, 1952, 17 pp. 

327. KELLER, W. H., anp Zonis, I. 8S. Nitrophos Ex- 
traction Process for the Separation of Zirconium. 
zeae “em Market, vol. 64, No. 237, Dec. 11, 1957, 
pp. i, v. 

328. KeLiry, K. K. Contributions to the Data on The 
oretical Metallurgy. IX. The Entropies of Inor- 
ganic Substances. Revision (1940) of Data ana 
Methods of Calculation. Bureau of Mines Bull. 434, 
1941, 115 pp. 

329. Contributions to the Data on Theoretical 
Metallurgy. X. High-Temperature Heat-Content, 
Heat-Capacity, and Entropy Data for Inorganic Coin- 
pounds. Bureau of Mines Bull. 476, 1949, 241 pp. 

330. KemMBeER, N. F., anD WELLS, R. A. Separation and 

- Detection of Zirconium and Hafnium on Paper 
Strips. Chem. and Ind., Nov. 15, 1952, p. 1129. 


14 BIBLIOGRAPHY OF HAFNIUM 


3831. KENDALL, J., AND West, W. Attempted Separa- 
tion of Hafnium and Zirconium by the Ionic Migra- 
tion Method. Jour. Am. Chem. Soc., vol. 48, October 
1926, pp. 2619-2626. 

KERRIGAN, J. V. See item 654. 
Kenrze, F., Jr. See item 405. 
KETCHAM, H.C. See item 547. 


332. KIEFFER, R., AND BENESOVSKY, F. Silicides of the 
Transition Metals of the 4th, 5th, and 6th Groups 
of the Periodic Table. Iron and Steel Inst., Pre- 
prints of Powder Metall. Symposium, Group IV, Dec. 
1-2, 1954, pp. 40-49. 

333. KIEFFER, R., BENESOVSKY, F., AND Lux, B. [Study 
of the Nowotny Phases.] (In German) Planseeber. 
Pulvermet., vol. 4, No. 2, August 1956, pp. 30-36. 


334. Kimura, K. [Detection of Hafnium by X-ray 
Spectroseopy.] Ztschr. physik. Chem., vol. 128, 1927, 
pp. 394-398. 


335. Kina, A. S. Electric-Furnace Spectrum of Haf- 
nium. Astrophys. Jour., vol. 70, 1929, pp. 105-113. 


KINGERY, W.D. See item 463. 
Kinoessury, WD. See item §10. 
Kincssury,G. R. See item 280. 
Knapp, W.B. Secitem 48. 

336. KNox, F. A. Corrosion Study for a Chemical 
Processing Plant, Part I and Part II. Union Car- 
bide & Carbon Corp., Y-589, 1950, 30 pp. 

337. Separation of Zirconium and Hafnium 
With Anion Exchange Resins. Jour. Am. Chem. 
Soc., vol. 71, September 1949, p. 3263. 

KoENIG,R. F. See item 218. 
Koets, P. Seeitem 156, 
Koun,J.A. See items 132, 1838. 


8388. Komissarova, L. N., AND PLYUSHCHEV, V. E. 
(Separation of Zirconium and Hafnium.] (In Rus- 
sian) Uspekhi Khim., vol. 25, No. 10, October 1956, 
pp. 1197-1222. 

KononEeNKO,L. I. See item 501. 


339. KorpeELMAN, B. Use of Refractory Metals and New 
Ceramics. Conference on Atomic Energy in Indus- 
try, vol. 5, 1957, pp. 154-156. 


340. Kornivov, I. I. [Solubility of the Elements in 
Titanium.] Izvest. Akad. Nauk SSSR, Otdel. Khim. 
Nauk, vol. 3, May-June 1954, pp. 329-335. 

Kosak,A.I, Sce item 263. 


Kraus, K. A. See items 318, 319, 320. 


341. Kraus, K. A., AND Moore, G. E. Anion Exchange 
Studies. III. Protactinium in Some HCI-Hf Mix- 
tures: Separation of Niobium (Columbium), Tan- 
talum, and Protactinium. Jour. Am. Chem. Soe., 
vol. 73, June 1951, pp. 2900-2902. 

342. . Anion Exchange Studies. I. Separation 
of Zirconium and Niobium (Columbium) in HCl-Hf 
Mixtures. Oak Ridge Nat. Lab., ORNL-—661, May 25, 
1950, 14 pp. 

343. . Separation of Zirconium and Hafnium 
With Anion Exchange Resins. Jour. Am. Chem. Soc., 
vol. 71, Sept. 1, 1949, p. 3263. 

344. KriessMAN, C. J., AND McGurre, T. R. Magnetic 
Susceptibilities of Hafnium, Gadolinium, and Man- 
ganese. Bull. Am. Phys. Soc., vol. 28, No. 1, Jan. 
22, 1953, p. 45. 

845. Kro_t, W. J. [Application of Titanium Alloys. ] 
German Patent 718,822, Mar. 24, 1942. 

346. Improvements in Processes and Appa- 
ratus for the Treatment of Hafnium, Zirconium, 
Titanium, Thorium, and Their Alloys in the Molten 
State. British Patent 633,117, Dec. 12, 1949. 


Google 


347. Improvements in the Production of An- 
hydrous Zirconium Tetrachloride and in the Pro 
duction of Zirconium Therefrom. British Patent 
628,147, Aug. 23, 1949. 

348. . Method of Producing Titanium Alloys. 
U.S. Patent 2,522,679, Sept. 19, 1950. 

349. (assigned to United States of America 
as represented by the Secretary of the Interior). 
Process for Melting Hafnium, Zirconium, and Ti- 
tanium Metals. U.S. Patent 2,548,897, Apr. 17, 1951. 

350. Rare Metals of the Earth. South African 
Min. Eng. Jour., vol. 57, July 27, 1946, pp. 5-41-5443. 

351. KRoLL, W. J., AND Bacon, BF. E. (assigned to 
Electro Metallurgical Co.). Process for Producing 
Zirconium Chloride. U.S. Patent 2,443,253, June 15, 
19-48. 

352. (assigned to Electro Metallurgical Co.). 
Process for the Separation of Metals. U.S. Patent 
2,452,665, Nov. 2, 1948. 

353. KruGeErR, P., AND SUGARMAN, N. High-Energy Fis- 
sion of Heavy Elements. Nuclear Charge Depend- 
ence. Phys. Rev., vol. 99, 1955, pp. 1459-1469. 

354. Kryrucer, G., SHVANGIRADZE, R. R., ann MozcGo- 
vaYyA, T. A. [Quantitative Spectral Analysis of Zir- 
conium For Hafnium Content.) (In Russian) 
Zhur. Anal. Khim., vol. 10, January-February 1{5, 
pp. 20-27. 

Kuun,D. W. See item 100. 

355. Kuun, D. W., Ryon, A. D., ano Parko, A. A. 
Vapor Pressures of Zirconium Tetrachloride and 
Hafnium Tetrachloride. Union Carbide & Carbon 
Corp., Y-552, AECD-2768, November 1949, 21 pp. 


L 


LAMBERT, F. J. Sce item 251. 
LANDIS, F.P. See item 160. 
Lanpon, H.H. WSee item $05. 

356. Larsen, BE. M. Chemistry of Zirconium and Haf- 
nium. Final Report Covering the Period Fel. 1, 
1948 to Aug. 31, 1955. Univ. Wisconsin, NP-5745, 
August 1955, 21 pp. 

$357. LARSEN, EH. M., FERNELIUS, W. C., AND QUILL, L. L. 
Concentration of Hafnium Preparation of Hafnium- 
Free Zirconia. Ind. Eng. Chem., vol. 15, No. 8, 1943, 
pp. 512-514. 

358. Larsen, E. M., anpD GAMMILL, A. M. Electrometric 
Titration of Zirconium and Hafnium Solutions. 
Univ. Wisconsin, NP-1398, January 1950, 13 pp. 

359. LarseEN, HE. M., ann Hrrozawa, S. T. Alizarin 
Sulphonate Complexes of Zirconium and Hafnium. 
Jour. Inorg. and Nuclear Chem., vol. 3, October 1958, 
pp. 198-205. 

360. LARSEN, EH. M., HowarTson, J., GAMMILL, A. M., 
AND WITTENBERG, L. J. Addition Compounds of Zir- 
conium and Hafnium Tetrachlorides With Phus- 
phorus Oxyhalogen Compounds. Jour. Am. Chem. 
Soc., vol. 74, No. 14, July 20, 1952, pp. 3489-3492. 

361. LarseEN, BE. M., AaNp Leppy, J. J. Anhydrous Re- 
duced Halides of Zirconium and Hafnium. Jour. 
Am. Chem. Soce., vol. 78, Dec. 5, 1956, pp. 5983-5056. 

362. LARSEN, EH. M., AND SCHULTZ, B. G. Fractional 
Separation of Zirconium and Hafnium by Extraction 
With Trifluoroacetylacetone. Univ. Wisconsin, NP- 
1397, Jan. 31, 1950, 11 pp. 

863. LARSEN, E. M., AND Terry, G. Extraction of Zir- 
conium and Hafnium With Various §-Diketones. 
Jour. Am. Chem. Soc., vol. 75, No. 7, Apr. 5, 1053, 
pp. 1560-1562. 


JOURNAL REFERENCES 15 


364. LARSEN, E. M., Terry, G., AND Leppy, J. J. Prep- 
aration and Properties of Zirconium and Hafnium 
Chelates of Certain §-Diketones. Jour. Am. Chem. 
Soc., vol. 75, No. 20, 1953, pp. 5107-5111. 

365. Larsen, BE. M., anp Trevorrow, L. BH. Systems 
Formed by Zirconium and Hafnium Tetrachloride 
With Acetonitrile and Isoamyl] Ether. Jour. Inorg. 
and Nuclear Chem., vol. 2, 1956, pp. 254-259. 

366. LARSEN, EH. M., anp Wana, P. Ion Exchange of 
Zirconium and Hafnium in Perchloriec Acid With 
Amberlite IR-120, Tech. Rept. VI. Univ. Wisconsin, 
NP-52s9, Aug. 5, 1954, 23 pp. 

867. Larsen, E. M., AND WITTENBERG, L. J. Nature 
of the Addition Compounds of Zirconium and Haf- 
nium Tetrachloride With Phosphorus Oxychloride. 
Jour. Am. Chem. Soec., vol. 77, No. 22, Nov. 20, 1955, 
pp. 5850-5852. 

Lea, D.C. See item 231. 

368. Leapers, W. M. Separation of Zirconium and 
Hafnium: Process Development. Interim Progress 
Report. Carbide & Carbon Chem. Corp., Y-400, Sept. 
7, 1949, 11 pp. 

369. Status Report and Plant Proposals for 
Zirconium Purification. Union Carbide & Carbon 
Corp., Y-553, Jan. 20, 1950, 17 pp. 

370. Summary of Progress on the Separation 
of Zirconium and Hafnium. Union Carbide & Car- 
bon Corp., Y-449, July 22, 1949, 9 pp. See also item 
640. 

$71. LEADERS, W. M., TWICHELL, L. P., RAMSEY, J. W., 
Wabprop, F. B., PETreEtTzKy, P. B., AND WILLIAMS, 
R. D. Preparation of Pure Zirconium Oxide Prog- 
ress Report. Union Carbide & Carbon Corp., Y-559, 
Feb. 1, 1950, 32 pp. 

372. Leppy, J. J. Study of the Reduced States of Zir- 
conium and Hafnium. Dissertation Abs., vol. 15, 
No. 12, December 1955, p. 2404. See also items, 361, 
364. 

373. LEE, D. A., Druary, J. S., anp Wooparp, R. W. 
Study of Zirconium Complexing Agents. Union Car- 
bide & Carbon Corp., Y-475, Sept. 12, 1949, 12 pp. 

374. LEE, I. O. Mineralogy of Hafnium. Chem. Rev. 
vol. 5, 1928, pp. 17-36. 

375. Leppart, J. A. Developing Zirconium Cans for 
SRE Moderator Graphite. Nucleonics, vol. 15, No. 
6, June 1957, pp. 84-S5. 

376. Lessina, L. P. Pure Metals. Sci. Am., vol. 191, 
No.1, July 1954, pp. 36-40. 

Lessnic, R. See item 449, 

Levi, H. See item 632. 

LEvIN, J.8. See item 295. 
Levinson, D. W. See item 189. 
LIEBHAFSKY, H. A. See item 208. 

377. LIERHAFSKY, H. A., aNnD WINsLow, E. H. Hy- 
droxyanthraquinones as Analytical Reagents. Col- 
orimetric Determination of Zirconium or Hafnium. 
Jour. Am. Chem. Soc., vol. 60, August 1938, pp. 1776- 
178A. 

378. Spectrophotometric Study of the Haf- 
nium-Alizarin Lake. Jour. Am. Chem. Soc., vol. 69, 
May 1947, pp. 11380-1134. 

LILLY, R.C. See items 290, 292, 293. 

379. Lister, B. A. J.. AND Duncan, J. F. Separating 
Hafnium From Zirconium. U.S. Patent 2,759,793, 
Aug. 21, 1956. 

380. (assigned to Ministry of Supply of the 
United Kingdom). Separating Hafnium From Zirco- 
nium. Canadian Patent 543,983, July 23, 1957. 


Google 


381. Lister, B. A. J., DUNCAN, J. F., AnD HUTCHEON, 
J. M. (Great Britain Atomic Energy Authority). 
Separating Hafnium From Zirconium. British Pat- 
ent 755,601, Aug. 22, 1956. 

382. . Separating Hafnium From Zirconium. 

U.S. Patent 2,759,792, Aug. 21, 1956. 

383. LIsTER, B. A. J.. AND McDonaLp, L. A. Cation Ex- 
change Separation of Zirconium and Hafnium. 
Atomic Energy Res. Est. (England), AERE C/R 708, 
April 1951, 39 pp. 

384. LITTLE, A. D., Inc. Report on Production of 
Hafnium-Free Zirconium to Climax Molybdenum Co., 
ALI-C-—58468, Dec. 29, 1951, 56 pp. 

385. Litron, F. B. Ten Zirconium Alloys Evaluated. 
Iron Age, pt. 1, vol. 167, No. 14, Apr. 5, 1951, pp. 95-99 ; 
pt. 2, vol. 167, No. 15, Apr. 12, 1951, pp. 112-114. 

386. . Zirconium Alloy Project, Rept. 2. Foote 

Mineral Co., ATI-97917, NP-3279, Aug. 10, 1948, 8 pp. 

387. . Zirconium Alloy Project, Rept. 3. Foote 
Mineral Co., ATI-97918, NP-3281, Sept. 16, 1948, 
17 pp. 

388. Zirconium Alloy Project, Rept. 4. Foote 
Mineral Co., ATI-97919, NP-3277, Oct. 13, 1948, 14 pp. 

389. Zirconium Alloy Project, Rept. 5. Foote 
Mineral Co., ATI-97920, NP-3301, Noy. 23, 1948, 
15 pp. 

390. Zirconium Alloy Project, Rept. 6. Foote 
Mineral Co., NP-1006, Dec. 29, 1948, 9 pp. 

391. . Zirconium Alloy Project, Rept. 7. Foote 
Mineral Co., ATI-97922, Jan. 31, 1949, 10 pp. 

392. Zirconium Alloy Project, Rept. 8. Foote 
Mineral Co., NP-8276, ATI-97923, Mar. 4, 1949, 
13 pp. 

393. . Zirconium Alloy Project, Rept. 9. Foote 
Mineral Co., ATI-97924, NP-3275, Mar. 29, 1949, 
9 pp. 

394. Zirconium Alloy Project, Rept. 10. Foote 
Mineral Co., ATI-97025, NP-3278, May 18, 1949, 
8 pp. 


395. . Zirconium Alloy Project, Rept. 11. Foote 
Mineral Co., ATI-97926, NP-3285, July 26, 1949, 
14 pp. 

398. Zirconium Alloy Project, Rept. 1. Foote 
Mineral Co., ATI-92428, NP-3445, Jan. 11, 1950, 
17 pp. 

397. Zirconium Alloy Project, Rept. 2. Foote 


Mineral Co., ATI-90438, Mar. 13, 1950, 22 pp. 
398. . Zirconium Alloy Project, Rept. 3. Foote 
Mineral Co., ATI-90559, May 10, 1950, 27 pp. 
399. . Zirconium Alloy Project, Rept. 4. Foote 
Mineral Co., ATI-89912, July 10, 1950, 22 pp. 


400. . Zirconium Alloy Project, Rept. 5. Foote 
Mineral Co., ATI-92375, NP-3308, Sept. 10, 1950, 
9 pp. 

401. Zirconium Alloy Project, Final Summary 


Report for Oct. 18, 1949, to Oct. 18, 1950. Foote 
Mineral Co., ATI-93544, NP-3286, Nov. 17, 1950, 
09 pp. 

402. Litton, F. B., anp Ocsurn, 8S. C., Jz. Research 
on Zirconium Alloys. Foote Mineral Co., AF-TR- 
9943, Dec. 12, 1949, 32 pp. 

403. Lomas, J. Hafnium. Canadian Min. Jour., vol. 
74, No. 11, November 1953, pp. 80-81. 

Loomis, B.A. Seeitem 224. 

404. Love, L. O., anp BELL, W. A. Electromagnetic 
Concentration of the Isotopes of Hafnium. Union 
Carbide & Carbon Corp., AECD-3641, Feb. 5, 1951, 
24 pp. 


16 BIBLIOGRAPHY OF HAFNIUM 


Lumsroso, D. See item 168. 
LUNDGREN, G. See item 454. 

405. LustMan, B., AND Kerze, F., Jz. (ed.) Metal- 
lurgy of Zirconium. Nat. Nuclear Energy Series. 
McGraw-Hill Book Co., New York, 1955, 776 pp. 

406. Lutwick, G. D., ano Ryan, D. E. Aromatic Hy- 
droxylamines as Organo-Analytical Reagents. Ca- 
nadian Jour. Chem., vol. 32, 1954, pp. 949-955. 

Lux, B. See item 338. 


M 


407. MacDonatp, E., AND BaHner, C. T. Hafnium 
Complexes for Biological Investigation. Proc. Soc. 
Experimental Biol. and Med., vol. 83, No. 4, 1953, pp. 
801-804. 

Mapsen,E. See item 633. 
MaiItTLanp, R.H. See item 435. 

408. Matic, C. W. AND Faneurr, C. HB. Gamma Radia- 
tion From Neutron Excitation of Zirconium and 
Hafnium. Bull. Am. Phys. Soc., vol. 28, No. 5, Sept. 
2, 1953, p. 23. 

MaLLetTtT, M. W. See item 602. 
MALLoy,G.T. See item 174. 

409. Manescu, I. [L Spectra and Characteristic 
Levels of Hafnium (72) and Feeble L Emissions of 
Hafnium and Tantalum.] Compt. rend., vol. 215, 
1942, pp. 104-106. 

Mark,H. See item 420, 

410. MarRMIER, P., AND BorHmM, F. Energy Levels of 
Hafnium’”. Phys. Reyv., vol. 97, No. 1, Jan. 1, 1955, 
pp. 103-104. 

411. Marques, B. E., anp Grape, M. R. [Chromato- 
graphic Separation of Iron, Titanium, Zirconium and 
Hafnium.] (In Portuguese.) Ciencias, de Madrid, 
vol. 21, No. 3, 1957, 9 pp. 

MarsH,L. L. See item 549. 
MarTIn, A. V. See item 110. 

412. Martin, D. R., aNp Przzotato, P. J. Hafnium. 
Ch. in Rare Metals Handbook, Reinhold Pub. Co., 
New York, 1954, Clifford A. Hampel, ed., pp. 173-189. 

Martin, S.L. See item 89. 

418. MASSACHUSETTS INSTITUTE OF TECHNOLOGY. Prog- 
ress Report 40 for Period Dec. 1, 1955, Through Feb. 
29, 1956, AEC U-3258, 78 pp. 

MASTELLER, R.D. See item 312. 

414. MATERIALS AND MetHOops. Hafnium Helps Refrac- 
tories. Vol. 39, No. 4, April 1954, pp. 232, 236. 

415. Materials Engineering File Facts, Ma- 
terials Data Sheet, Titanium, Molybdenum, Zirco- 
nium, and Hafnium. Vol. 37, No. 6, June 1953, pp. 
125, 127. 

416. MATERIALS IN DESIGN ENGINEERING. Properties of 
Materials; Zirconium, Hafnium and Vanadium. Vol. 
46. No. 4, 1957, p. 111. 

MatTHews, D.H. See item 39. 
MAUSTELLER, J. W. See item 29. 
Mayer, C.H. See item 211. 

417. McBripe, J. P. Extraction of Hafnium From 
Nitric Acid Solutions With Thenoyl Trifluoracetone. 
Ouk Ridge Nat. Lab., AECU-399, Aug. 9, 1949, 18 pp. 

418. McCarry, D. C., Dearina, B. E., ano Friaca, J. F. 
Study of the Separation of Hafnium and Zirconium 
Using TTA. Knolls Atomic Powér Lab., KAPL-180, 
Apr. 27, 1949, 45 pp. 

McCiaIn, J.H. Seceitem 550. 


419. McCrain, J. H., ann SHELTON, 8. M. Zirconium- 
Hafnium Separation, Ch. 4 in Reactor Handbook. 


Google 


Vol. III. Reactor Materials. Bureau of Mines, 
USBM-C-110, Mar. 12, 1956, 33 pp. 

420. McCLELLAND, C. L., MARK, H., anp Goopman, C. 
Excitation of Heavy Nuclei by the Electric Field of 
Low-Energy Protons. Office of Naval Res. Tech. 
Rept. 66, Oct. 15, 1954, 106 pp. 


MoCorxize, W.H. See item 633. 
MoDonatp, L. A. See item 383. 
McGowan, F. K. See item 586. 
McGuIreE, J.C. See item 558. 
McGuire, T.R. See item 344. 


421. McINTosH, A. B. Use of Chlorine in the Extrac- 
tion of Metals for the Atomic Energy Program. Ind. 
Chemist, vol. 32, No. 876, June 1956, pp. 195-199. 


422. McPuHERSON, D. J. Newer Metals—Titanium, Zir- 
conium, Molybdenum, and Chromium. Ch. in 
Effect of Residual Elements on the Properties of Met- 
als, Am. Soc. Metals, Cleveland, 1957, pp. 133-210. 


423. McTaaGarT, F. K. Systematic Chemistry of the 
Transition Elements—Recent Chemistry of Titanium, 
Zirconium, and Hafnium. Royal Australian Chem., 
Inst., 1951, pp. 152-170. 


424, McoTaaeart, F. K., anp NEWNHAM, I. E. Use of 
Radioactive Tracers in the Separation of Hafnium 
and Zirconium. Proc. Conf. on Applications of Iso- 
topes in Sci. Res., Univ. Melbourne, August 1950, pp. 
167-174. 

425. McVay, T. N. Investigation of Some of the 
Optical Properties of Zirconium and Hafnium. Oak 
Ridge Nat. Lab., Y-668, Sept. 5, 1950, 8 pp. 

426. Mreacrrs, W. F. Wave-Length Measurements in 
the Are and Spark Spectra of Hafnium. Jour. Res. 
Nat. Bureau of Standards, vol. 1, 1928, pp. 151-187. 

427. MEGGERS, W. F., AND ScRIBNER, B. F. Regularities 
in the Are Spectrum of Hafnium (Hf:). Jour. Res. 
Nat. Bureau of Standards, vol. 4, 1930, pp. 169-175. 


428. . Regularities in the Spark Spectrum of 
Hafnium (HfII). Jour. Optical Soc. Am. and Rey. 
Sci. Instruments, vol. 17, No. 2, August 1928, pp. 
83—90. 


429. Second Spectrum of Hafnium (HfII). 
Jour. Res. Nat. Bureau of Standards, vol. 13, Novem- 
ber 1934, pp. 625-657. 


430. MeHRoTRA, R. C. Reaction of the Alkorides of 
Titanium, Zirconium and Hafnium With Esters. 
Jour. Am. Chem. Soc., vol. 76, No. 8, Apr. 20, 195-4, pp. 
2266-2267. See also items 54, 56, 

431. MELBYE, C. E., Parker, B. H., anp Parsons, M. C. 
Economie Geology of the New Metals. Mines M:g., 
March 1953, pp. 61-66. Pres. at Colorado Min. Assoc. 
Convention, Denver, Colo., Feb. 12, 1953. 

432. METAL INDUSTRY. Powder Metallurgy. Vol. 73, 
Aug. 6, 1048, pp. 103-105; Aug. 13, 1948, pp. 129-130. 

433. METALLWERK PLANSEE G. M. B. H. Heat- and Scale- 
oo Alloys. Austrian Patent 181.431, Mar. 25, 

MILLARD, W.R. See item 58. 


434. MrrLarp, W. R., anp Cox, R. P. Recovery of Tri- 
butyl Phosphate Solvent Employed in the Extraction 
Separation of Hafnium and Zirconium. Ames Lab. 
Iowa State Coll., ISC—234, (undated), 32 pp. 

4385. MILLarp, W. R., AND MAITLAND, R. H. Economic 
Evaluation of the Silica Gel Adsorption Process for 
the Separation of Hafnium From Zirconium. Ames 
Lab., Iowa State Coll., ISC—268, August 1952, 11 pp. 

436. Miter, E. C. Zirconium: Structural Material 
for Nuclear Reactors. Nucleonics, vol. 11, No.7, July 
1953, pp. 27-31. 

MILLER, P.D. Seeitems 583, 507. 


JOURNAL REFERENCES 17 


487. MINING JOURNAL. Development of Zirconium 
Technology. Vol. 246, No. 6282, Jan. 13, 1956, p. 50. 

438. Zirconium and Hafnium. Annual Re- 
view Number, May 1957, p. 57. 

439. MiscH, R. D., AND FISHER, BH. 8S. Anodie Film 
Growth of Hafnium in Nitric Acid. Jour. Electro- 
chem. Soc., vol. 108, No. 3, March 1956, pp. 153-156. 

440. Miscu, R. D., AND RUTHER, W. E. Anodizing of 
Zirconium and Other Transition Metals in Nitric 
Acid. Jour. Electrochem. Soc., vol. 100, No. 12, 
December 19538, pp. 581-587. 

441. MitcHett, L. Ceramics. Ind. Eng. Chem., vol. 
46, No. 10, October 1954, pp. 2056-2064. 

442. Mize, J. P., BUNKER, M. E., AND STARNER, J. W. 
Nuclear Levels of Lu’. Phys. Reyv., vol. 100, Dec. 
1, 1955, pp. 1390-1396. 

Mogess, K. Sce item 4. 

443. MontTcoMEry, H. R. (assigned to Northon Co.). 
Mixed Borides. Canadian Patent 514,171, June 28, 
1955. 

Moopy, R.G. See items 657, 659, 660. 
Moore, G.E. See items 341, 342, 348. 
Moore, M.F. See item 109. 

444. Moore, R. V., ann Tyrer, S. Y., Jr. Zirconium 
(and Hafnium) Tetrachloride-Diethyl Phthalate. 
Jour. Am. Chem. Soc., vol. 76., No. 20, Oct. 20, 1954, 
pp. 52538-5255. 

445. More., R. W. F., WILtiIams, G. C., AND RYERSON, 
F. E. Study of Selected Metallic Borides, Nitrides, 
and Phosphides, Final Report. Univ. Louisville, 
Inst. Ind. Res., PB-112734 (undated), 52 pp. 

446. Morcan, L. O., anp Justus, N. L. Complex Com- 
pounds of Zirconium (IV) and Hafnium (1V) With 
Ethylenediaminetetraacetic Acid. Jour. Am. Chem. 
Soc., vol. 78, No. 1, Jan. 5, 1956, pp. 38-41. 

Morrison, C.Q. See items 588, 589. 

447. Mortimore, D. M., aNp Noste, L. A. Determining 
Low Concentrations of Hafnium in Zirconium. A 
Spectrographiec Method. Anal. Chem., vol. 25, Feb- 
ruary 1953, p. 296. 

448. Mortimore, D. M., AND Romans, P. A. X-ray 
Spectroscopy as a Control Method in the Production 
of Zirconium and Hafnium. Jour. Optical Soe. 
America, vol. 42, No. 9, February 1952, pp. 673-677. 

449. Moser, L., aNp Lessnic, R. [Separation of Zirco- 
nium and Hafnium From Titanium, Cerium, and 
Thorium.] Monatsh. Chem., vol. 45, 1925, pp. 
323-337. 

Moskow1Tz, D. See item 205. 

450. MoTTeLson, B. R., anp Niusson, 8S. G. Classifica- 
tion of the Nucleonic States in Deformed Nuclei. 
Phys. Rey., vol. 99, 1955, pp. 1615-1617. 

Mozcovaya,T. A. See item 354. 

Munpce, W.L., Jr. See item 559. 
MUEHLENKAMP,G.T. See items 544, 549. 
MUEHLHAUSE, C.O. See item 49. 
Mutnson, T.R. See item 186. 


N 


451. NATIONAL BUREAU OF STANDARDS. Separation of 
Zirconium From Hafnium. Progress Rept. 4. U.S. 
AEC, M-4483, 194?, 4 pp. 

452. NATURE. Persistent Lines of Hafnium. Vol. 119, 
No. 2992, Mar. 5, 1927, pp. 352-353. 

NELSON, G. R. See item 818. 

453. NeErRVIK, W. E., AND SrEasorc, G. T. Tantalum 
Spallation and Fission Induced by 340-Mev Protons. 
Phys. Rev., vol. 97, 1955, pp. 1092-1109. 


Google 


454. NEUMANN, G., LUNDGREN, G., AND AURIVILLUS, B. 
On the Crystal Structures of the Zirconium and 
Hafnium “Cupferrates.” Acta Chem. Scand., vol. 10, 
No. 10, 1956, pp. 1670-1671. 

455. NEWNHAM, I. E. JTon-Exchange Separation of 
Hafnium and Zirconium. Jour. Am. Chem. Soc., vol. 
73, No. 12, December 1951, p. 5899. 

456. (assigned to Commonwealth Scientific & 
Industrial Research). Vrocess for Removal of 
Hafnium From Zirconium-Containing Material. 
U.S. Patent 2.791,485, May 7, 1957. 

457. (assigned to Commonwealth Scientific & 
Industrial Research). Process for Removal of Haf- 
nium From Zirconium-Contauining Material. Cana- 
dian Patent 549,267, Nov. 26, 1957. 

458. Separation of Zirconium and Hafnium by 
Differential Reduction of Their Tetrachlorides. 
Jour. Am. Chem. Soc., vol. 79, No. 20, October 1957, 
pp. 04135-5417. 

459. Zirconium for Nuclear Reactors. Re- 
Search, vol. 10, No. 11, November 1957, pp. 424-428. 
See also item 424. 

460. Nico.aus, H. O. [Chemistry and Metallurgy of 
Zirconium.) (In German) Chem. Rundschau, vol. 
10, No. 1, Jan. 3, 1957, pp. 1-4. 

461. NIEN-T’ar, S., AND Bann, W. Explanation of 
Anomalous Thermionic Emission Current Constants. 
Proc. Cambridge Phil. Soc. (England), vol. 61, 1946, 
pp. 72-77. 

NILSSON, S.G. Sce item 450. 

462, NISEL’son, L. A., AND IVANOV-EMIN, B. N. [Prob- 
lem of Products of Interaction Between Tetrachlo- 
rides of Zirconium and Hafnium and Phosphoryl 
Chloride.]| (In Russian.) Zhur. Neorg. Khim., vol. 
1, No. 8, August 1956, pp. 1766-1770. 

Nosle, L. A. See item 447, 


463. Norton, F. H., AND KINGERY, W.D. Measurement 
of Thermal Conductivity of Refractory Materials. 
Quarterly Progress Report for the Period Ending 
Apr. 1, 1955. Massachusetts Inst. Technol., NYO- 
6449, Apr. 1, 1955, 16 pp. 


O 


OcBuRN, S.C., Jr. See item 402. 

464. Ocatrn, S. C., Jz. anp Fisuer, H. M. Low- 
Hafnium Zirconium Project Technical Report 1. 
Progress Report for Mar. 1 to May 14, 1949. Foote 
Mineral Co., NYUOU-60, May 18, 1949, 11 pp. 

465. Low-Hafnium Zirconium Project Techni- 
cal Report 2, Progress Report for May 15 to J uly 15, 
ake Foote Mineral Co., NYUOQ-67, July 18, 1949, 

pp. 

466. Low-Hafnium Zirconium Project, Prog- 
ress Report for July 15 to Sept. 16, 1949. Foote 
Mineral Co., NY00-80, Sept. 23, 1949, 10 pp. 

467. Low-Hafnium Zirconium Project, Prog- 
ress Report for Jan. 16 to Mar. 16, 1950. Foote 
Mineral Co., NYO-1082, Mar. 28, 1950, 27 pp. 

468. OcnuRN, 8S. C., JR, AND REAveER, L. J. Zirconium 
Metal Fines Recovery, Low-Hafnium Zirconium Pro- 
ject. Foote Mineral Co., NYO-1003, Jan. 24, 1951, 
15 pp. 

469. O1t, PAINT, AND DruG REeEporTER. USI Takes 
Option on Hafnium-Separating Process. Vol. 170, 
Dec. 3, 1956, p. 3. 

470. OKAZAKI, A., DarnEeN, S. E., AND WALTON, R. B. 
Total Cross Section of Rare Earths for Fast Neu- 
trons. Phys. Rev., vol. 03, No. 8, Feb. 1, 1954, pp. 
461-1463. 


18 BIBLIOGRAPHY OF HAFNIUM 


471. OLson, E. C. Reactions of Group IV-B Metals 
With Aromatic N-Nitroso-hydroxylamines and Their 
Analytical Applicability. Dissertation Abs., vol. 15, 
No. 9, 1955, p. 1507. See also item 179. 

472. Orn, R. L. High Temperature Heat Contents of 
Hafnium Dioxide and Hafnium Tetrachloride. Jour. 
Am. Chem. Soc., vol. 75, 1953, p. 1231. 

OsBORNE, R.N. See item 291. 
Orro,G. See item 201. 
OverRHOLSER, L.G. See items 30, 244. 

473. OverHoser, L. G., Barron, C. F., AND GRIMEs, 
W. R. Separation of Hafnium From Zirconium by 
Extraction of Thiocyanate Complexes. Union Car- 
bide & Carbon Corp., Y-431, June 28, 1949, 23 pp. 

474. Separation of Hafnium From Zirconium 
by Extraction of Thiocyanate Complexes. Part II. 
Chemical Studies. Carbide & Carbon Chemicals 
Corp., Y—477, Sept. 9, 1949, 35 pp. 


P 


475. PALACHE, C., AND ELLswortH, H. V. Zircon From 
North Burgess, Ontario. Am. Miueral., vol. 13, 1928, 
pp. 384-3891. 

PaLko, A.A. See item 355. 
Parker, B.H. See item 431. 
Parsons, M.C. See item 431. 


476. Patcuina, 8S. W. F. Less Common Metals. Mine 
and Quarry Eng., vol. 22, No. 8, August 1956, pp. 
329-333 ; 


Preop.es, R.8S. See item 58. 
PepELYAEVA, E. A. See item 5868 
Perxins, J. F. See item 68. 

477. Perersen, A. W. Surface Tension of Titanium, 
Zirconium, and Hafnium. Bull. Am. Phys. Soc., vol. 
2, No. 6, Sept. 5, 1957, p. 300. 

478, Pererson, H.C. Separation of Hafnium and Zir- 
conium by Liquid-Liquid Extraction. Iowa State 
Coll. Jour. Sci., vol. 31, No. 3, Feb. 15, 1957, p. 498. 
Sce also items 41, 187. 

479. Pererson, H. C., anp Beyer, G. H. Prediction of 
Ideal-State Requirements in Complex Liquid-Liquid 
Extraction Systems. AICE Jour., vol. 2, March 1956, 
pp. 38-41. 

PerreTzKy, P. B. See item 371. 

480. Prei_t, P. C. Critical Review of the Alloying 
Behavior of Zirconium. Atomic Energy Res. Est. 
(England), AERE M/TN 11, June 9, 1952, 22 pp. 

481. Discussion of the Factors Affecting the 
Constitution of Zirconium Alloys. Atomic Bnergy 
Res. Est. (England), AERB M/R 960, June 1952, 35 
pp. 

482. Pups’, N. V., GLOEILAMPENFABRIEKEN. [Depo- 
sition of Ductile Hafnium and Zirconium on an 
Incandescent Body.] German Patent 476,009, May 
11, 1929. 

483. Improved Manufacture of Highly Refrac- 
tory Bodies. British Patent 220,301, Nov. 2, 1925. 
484. Improved Process for Converting Haf- 
nium and Zirconium Phosphates Into Other Hafnium 
and Zirconium Compounds. British Patent 238,543, 

Mar. 11, 1926. 

485. Improved Process of Dissolving a Mix- 
ture of Hafnium and Zirconium Phosphates and of 
Separating Hafnium and Zirconium. British Patent 
235,217, Apr. 8, 1926. 

486. Improved Process of Precipitating Haf- 
nium and Zirconium on an Incandescent Body. 
British Patent 260,062, Oct. 28, 1926. 


Google 


487 


: Improved Process of Separating Hafnium 

and Zirconium. British Patent 258,248, May 5, 1927. 

488. Improved Process of Separating a Mix- 
ture of Hafnium and Zirconium. British Patent 
266,800, Feb. 28, 1927. 

489. . Improvements in or Relating to Electric 

Filaments and Resistances. British Patent 330,2~., 
June 4, 1930. 

490. Procedure for Dissolving a Mixture of 
Hafnium and Zirconium and the Separation cf 
Hafnium and Zirconium. Dutch Patent 16,956, Sept. 
15, 1927. 

491. . Procedure for the Conversion of Hafniurn 
and Zirconium Phosphates. Dutch Patent 16,510. 
July 15, 1927. 

492. . Procedure for the Conversion of Hafnium 
Zirconium Salts. Dutch Patent 16,508, July 15, 

27. 

493. Procedure for the Separation of a Mix- 
ture of Hafnium and Zirconium. Dutch Patent 
17,742, Feb. 15, 1928. 

494. : Process for Separating a Mixture of Zir- 
conium and Hafnium Halogenides. British Patent 
221,802, Dec. 8, 1925. 

495. . Process of Separating Hafnium and Zir- 
conium. British Patent 220,359, Aug. 11, 1924. 

496. Process of Separating Zirconium and 
Hafnium. British Patent 220,358, Aug. 11, 1924. 

PiLcHER, V.E. See items 78, 264. 
PITTMAN, F.K. See item 548. 
PizzoLaTo, P. J. See item 412. 

497. PLUCKNETT, W. K. (United States of America as 
represented by the U.S. AEC). Separation of Hat- 
nium and Zirconium Salts. U.S. Patent 2,741,625. 
Apr. 10, 1956. 

498. . Separation of Zirconium and Heafnium 
Halides. U.S. Patent 2,816,814, Dee. 17, 1957. See 
also item 539. 

499, PLUCKNETT, W. K., Hansen, R.S8., anp DUKE, F. R. 
Physical and Inorganic Chemistry (Groups II. III, 
and IV) Progress Report for May 1, 1949, to Oct. 31. 
1949. Ames Lab., Iowa State Coll., ISC-72, Feb. 6, 
1950, 8 pp. 

PLYUSHCHEV, V.E. See item 338. 

500. Potvexktov, N.S. Use of Radioactive Isotopes in 
the Study of the Analytical Chemistry of Zirconium 
and Hafnium. International Conference on the 
Peaceful Uses of Atomic Energy, Proc., vol. 8. Pri 
duction Technology of the Materials Used for Nuclear 
Energy, 1956, pp. 572-579. 

501. PoLvextTov., N. S., Kononenxko, L. I., axp Stric- 
HAN, T. A. [Complexometric Titration of Zirconinm 
and Hafnium.] Zavodskaya Lab., vol 23, No. 6, 157, 
pp. 660-662. 

502. PorrcastLe, T. O. Analysis of Zirconium. Part 
I. Detection, Separation, and Estimation of Hiat- 
nium Content. Chem. Age, vol. 68, Mar. 7, 1%. 
pp. 389-392. 

Post, B. See item 205. 
Potrer, R.A. See item 188. 

503. PoweLt, A. R. Problems in the Production of 
Some of the Rarer Metals. Ch. in Symposium on 
Refining Non-Ferrous Metals, 1949, Inst. Min. and 
Met. (London), 1950, pp. 51-72. See also item 540. 

504. Powe, A. R., AND SCHOELLER, W. R. Investiza- 
tion Into the Analytical Chemistry of Tantalum. 
Niobium (Columbium), and Their Mineral <Ass* 
ciates. XVIII. A New Method for the Separation of 


JOURNAL REFERENCES 19 


Titanium [From Zirconium and Hafnium. Analyst, 
vol. 55, No. 655, October 1930, pp. 605-612. 


505. PRAKASH, B., AND SUNDARAM, C. V. Separation of 
Hafnium From Zirconium by Vapor Phase Dechlor- 
ination. International Conference on the Peaceful 
Uses of Atomic Energy, Proc., vol. 8. Production 
Technology of the Materials Used for Nuclear 
Energy, 1956, pp. 554-558. 

506. PrRaNDTL. W. [Separation of Hafnium and Zir- 
conium.] German Patent 546,215, Mar. 10, 19382. 

PraTT, R. 8. See item 211. 
Pray, H. A. See item 537. 

507. Pray, H. A., MILLER, P. D., AND JEFFERYS, R. A. 
Chemical Surface Treatment of Titanium. Interim 
Technical Report. Battelle Mem. Inst., W. A. L- 
401/45-26, May 30, 1953, 41 pp. 

508. PucH, J. W. How to Test Refractory Metals. 
Steel, vol. 137, No. 16, Oct. 17, 1955, pp. 114-117. 

509. Puan, S. F. Plasticity of Hexagonal Metals and 
Its Variation With Temperature. Rev. Met., vol. 51, 
1954, pp. 683-692. 


QuILL, L. L. See item 357. 
R 


510. Raninowicz, B., AND Kinasrury, EB. Frictional 
Properties of Titanum and Its Alloys. Progress Re- 
port 7 for Jan. 1 to Feb. 28, 1954. Massachusetts 
Inst. Technol., AD-28641, Mar. 1, 1954, 9 pp. 


511. Ragan, K. 8., AND Gupta, J. Separation of Zir- 
conium and Hafnium Using Anion Exchange Resins: 
Part I—Qualitative Studies. Jour. Sci. Ind. Res. 
(India), vol. 14B, No. 9, September 1955, pp. 452-456. 

512. Separation of Zirconium and Hafnium 
Using Anion Exchange Resins: Part II—Influence of 
Physical Factors. Jour. Sci. Ind. Res., vol. 16, No. 10, 
October 1957, pp. 499-463. 

RAMSEY, J. W. See item $71. 


513. Ramsey, J. W., AND WHITSON, W. J., Jr. Supple- 
mentary Information of Production of Zirconium at 
Y-12. Union Carbide & Carbon Corp., Y—-824, Nov. 
15, 1951, 31 pp. 

514. RayNeEs, B. C. (assigned to Horizons Titanium 
Corp.). Method of Producing Refractory Metals. 
U.S. Patent 2,822,259, Feb. 4, 1958. 

§15. (assigned to Horizons Titanium Corp.). 
Purification of Fused Salt Electrolytes. U.S. Patent 
2,782,156, Feb. 19, 1957. 

516. Reap, E. B. Minutes of Zirconium Analytical 
Conference Held at Massachusetts Institute of Tech- 
nology on Mar. 8, 1954. Massachusetts Inst. Tech- 
nol, MIT-1089, Apr. 30, 1954, 104 pp. 

517. Reap. E. B., AND Reap, H. M. Chemical Analysis 
of Zirconium and Zircaloy Metals. Nuclear Metals, 
Inec., NM1I-1171, Jan. 31, 1957, 108 pp. 

Reap, H. M. See item §17. 
Reaper, L. J. See item 468. 
REDMAN, J. D. See item 244. 

518. Renu, H., anp Roesier, H. J. [Geochemical Prop- 
erties of Rare Metals of Importance for Modern In- 
dustrial Applications.] (In German) Neue Huette, 
vol. 2, No. 9, September 1957, pp. 554-558; Technik, 
vol. 12, No. 11, November 1957, pp. 741-745. 

519. Reno, H. T. Zirconium and Hafnium. Ch. in 
Mineral Facts and Problems. Bureau of Mines Bull. 
5o6, 1956, pp. 1-5. 

520. ReYNo.ps, J. R. Isotopic Constitution of Silicon, 
Germanium, and Hafnium. Phys. Rev., vol. 90, No. 6, 
June 15, 1953, pp. 1047-1049. 


Google 


§21. Rick, C. E. (assigned to E. I. du Pont de Ne- 
mours & Co.). Method of Producing Refractory 
Metal. U.S. Patent 2,753,254, July 3, 1956. 

522. (assigned to E. I. du Pont de Nemours 
& Co.). Production of Group IV-A Metals. U.S. 
Patent 2,773,787, Dec. 11, 1956. 

RIEPPEL, P. J. See item 326. 


523. Roserts, L. D., AND Darsgs, J. W. T. Supercon- 
ductivity of a Hafnium-Zireconium Alloy. Ch. in 
Physics Div. Quarterly Progress Report for Period 
Ending Mar. 20, 1952. Union Carbide & Carbon 
Corp., ORNL-1289, Oct. 22, 1952, pp. 19-20. 

524. Rosinson, J. B., anpD Tupper, H. T. Operation of 
a Pulse Column for the Production of Hafnium-Free 
Zirconium. Union Carbide & Carbon Corp., KT-70, 
May 26, 1950, 13 pp. 

525. Ropinson, J. C. Materials and the Atomic Age. 
Paper From Materials for Product Development, 
1953, Clapp and Poliak, Inc., pp. 162-170; disc., pp. 
170-172. 

526. Roppen, C. J. Minutes of Zirconium Conference 
Held at the New Brunswick Laboratory. New 
Brunswick Lab., NYO-2000, Aug. 15, 1949, 39 pp. 

527. Ropcers, J. W. Metallurgy of Titanium and Zir- 
conium. Ch. in The Metallurgy of the Rarer 
Metals. Inst. of Metallurgists, London, May 1953, 
pp. 79-98. 

§28. Roernuck, A. H. Corrosion of Structural Mate- 
rials in High Purity Water. Corrosion, vol. 13. 
January 1957, pp. 87-90. 

Roeser, H. J. See item 518. 
Roun, W. See item 270. 

529. Rotanp, L. D. Ion Exchange—Five Contributions 
to Nuclear Technology. Atomics, vol. 8, No. 4, April 
1957, pp. 1381-135. 

Romans, P. A. See item 448. 
RostoKer, W. See item 178. 

530. RorH, H. P. Metallography of Hafnium. Metal 
Progress, Vol. 68, No. 6, June 1953, pp. 84-89. See 
also item 601. 

531. RoTrHerRMAN, L. Metallurgical Trends of Interest 
to Chemical Engineers. Chem. and Ind., No. 38, 
Sept. 18, 1954, pp. 1164-1170; Soe. Chem. Ind. (Lon- 
don), Chem. Engineering Group, Proc., vol. 35, 1953, 
pp. 47-53. 

532. Ruane, T. F., Storm, M. L., TETRAULT, P. J.. AND 
ConertTy, M. C. Group-Averaged Absorption Cross 
Sections in the Resonance Region for Some Hafnium 
Isotopes. Knolls Atomic Power Lab., KAPL-1635, 
Nov. 28, 1956, 31 pp. 

Rusanov, A. K. See item 249. 
Rusinov, L. I. See item 250. 

588. RUSSELL, R. B. Coefficients of Thermal Expan- 
sion for Zirconium. Massachusetts Inst. Technol., 
MIT—1073, Oct. 19, 1951, 41 pp. 

534. . On the Zirconium-Hafnium System. 
Jour. Appl. Phys., vol. 24, No. 2, February 1953, pp. 
232-233. 

RuTHER, W. BE. See item 440. 
Ryan, D. E. See item 406. 
RYERSON, F. BE. See item 445. 
Ryon, A. D. See item 355. 


S 


534. SacHTLer, W. M. H. Semiempirical Method for 
the Calculation of the Thermionic Work Function of 
Metals. Ztschr. Elektrochem., vol. 59, 1955, pp. 
119-122. 


SAINT-JAMES, R. Sce items 302, 308. 


20 BIBLIOGRAPHY OF HAFNIUM 


586. Sayin, N. P., AND PEPELYAEVA, E. A. Separation 
of Hafnium From Zirconium and Production of Pure 
Zirconium Dioxide. International Conference on the 
Peaceful Uses of Atomic Energy, Vroc.. Ch. in 
Production Technology of the Materials Used for 
Nuclear Energy, vol. 8, 1956, pp. 559-562. 

537. SaL_teR, H. A., Pray, H. A., DIcKERSON, R. F., 
Berry, W. E., AND Foster, E. L., Jk. Corrosion Eval- 
uation of Binary Uranium Alloys in Water at 100° C. 
Battelle Mem. Inst., BMI-971, Dec. 27, 1954, 38 pp. 

§38. SarGENT, E.C. Nuclear Ceramics. Ceramic Age, 
vol. 69, No. 5, May 1957, pp. 28-29, 32-33. 

SaRKeErR, P. B. See item 258. 

589. ScarnorovuacH, J. M., AND PLUCKNETT, W. K. Va- 
por Pressure of Zirconium Tetrachloride by Molecu- 
lar Effusion. Ames Lab., Iowa State Coll., ISC—92, 
December 1950, 31 pp. 

ScHAFER, H. See item 276. 
ScuMipT, F. A. See items 76, 77. 
SCHOELLER, W. R. See item 504. 

540 ScHOELLER, W. R., AND PoweELL, A. R. Zirconium 
and Hafnium. Ch. in Analysis of Minerals and 
Ores of the Rarer Metals, London, Griffin, 3d ed., 
1955, pp. 1384-155. 

541. ScHoeELLER, W. R., AND WATERHOUSE, E. F. In- 
vestigation Into the Analytical Chemistry of Tanta- 
lum, Niobium (Columbium) and Their Mineral As- 
sociates. XIII. A New Method for the Separation 
of Zirconium and Hafnium From Tantalum and 
Niobium (Columbium). Analyst, vol 53, No. 631, 
October 1928, pp. 515-520. 

ScHULTz, B. G. See item 362. 

§42. Scuurze, G. FE. R. Crystal Form and Space Lat- 
tice of Zirconium and Hafnium Fluorides. Ztschr. 
Krist, AEC—TR-2287, vol. 89, 1934, pp. 477-480. 

ScHuMRB, W. C. See item $7. 

548. ScHums, W.C., AND Pittman, F.K. Ferrocyanide 
Method for Separation of Hafnium From Zirconium. 
Ind. Eng. Chem., vol. 14, No. 6, June 15, 1942, pp. 
512-515. 

ScHWARTZ, C. M. See item 548. 

544. Scnwope, A. D., AND MUEHLENKAMP, G. T. Ten- 
sile-Creep Properties at 500° F. of Zirconium and a 
3.66 Percent Uranium Alloy of Zirconium U.S. AEC, 
BMI-779, Nov. 1, 1952, 12 pp. 

§45. Scott, A. Hafnium and New Zealand Sand. Na- 
ture, vol. 111, No. 2792, May 5, 1923, p. 598. 

Scott, D. W. See item 548. 

ScRIBNER, B. F. See items 427, 428, 429. 
SeasorG, G. T. See items 453, 592. 
SHALIMOFF, G. V. See item 291. 

546. SHAVER, R. G., GAVEN, J. V., HERRINGTON, A. C., 
AND Tuies, C. E. Separation of Zirconium-Hafnium 
Using Solutions Containing Tributylamine. Massa- 
chusetts Inst. Technol., KT-148, Oct. 18, 1952, 34 pp. 

§47. Suaw, R. W., AND KetTcHaM, H.C. Vibrational 
Analysis of the Hafnium Oxide Band Spectruin. 
Phys. Rev., vol. 45, 1937, p. 7538. 

548. SuHea, J. F., Scort, D. W., Apam, H. W., AUSTIN, 
A. E., anp Scowartz, C. M. Separation of Zircon- 
ium and Hafnium. Battelle Mem. Inst., AECD-2979, 
BMI-JIDS-202, June 30, 1949, 35 pp. 

549. SHERER, F. R., Marsn, L. L., AND MUFHLENKAMP, 
G. T. Development of Dimensionally Stable Ura- 
nium Alloys. U.S. AEC, BMI-961, Oct. 26, 1954, 
34 pp. 

SHELTON, S.M. See item 419. 


Google 


550. SHELTON, S. M., DILLING, E. D. anp McCtrarn, J. H. 
Production of Zirconium and Hafnium. Ch. in 
Progress in Nuclear Energy, Series V—Metallurzr 
and Fuels, McGraw-Hill Book Co., Inc., 1956, yp. 
305-351. 

551. SHERWOOD, BE. M. Less Common Metals. Ind. Eng. 
Chem., vol. 47, No. 9, September 1955, pp. 20-44-2050. 
552. . Less Common Metals. Ind. Eng. Chem.., 

vol. 48, No. 9,September 1956, pp. 1735-1741. 

553. Materials of Construction—Less Com- 
mon Metals. Ind. Eng. Chem., vol. 49, No. 9, Sej- 
tember 1957, pp. 1612-1617. 

SHERWOOD, G. R. See item 247. 
SHEVALEEVSKY,I.D. See item 608. 
SHPINEL’, V. S. See item 622. 
SHTAUBERG, I. F. See item 608. 
SHVANGIRADZE, R.R. Sce item 354. 

554. Srpert, M. B., AND BuRWELL, J. T., Jz. (assigned 
to Horizons Titanium Corp.). [Electrolytic Depusi- 
tion of Metals.] (In French) Belgium Patent 
529,202, May 24, 1957. 

555. SipHvu, S. S. Deuterium, Effect on Hydrogen 
Bond Distances in Hafnium Dihydride. Jour. Chem. 
Phys., vol. 22, No. 6, June 1954, pp. 1062-1063. 

556. Effect on Metal-Metal Bonds of In- 
creased Concentration of Hydrogen in Hafnium Iii- 
hydride. Acta Cryst., vol. 7, No. 5, May 20, 19H, 
pp. 447-449. 

557. Sipyuu, S. §S., Heaton, L., anp ZAvUuBERIS, D. D. 
Neutron Diffraction Studies of Hafnium-Hydrogen 
and Titanium-Hydrogen Systems. Acta Cryst., vol. 
9, No. 7, July 10, 1956, pp. 607-614; Argonne Nat. 

' Lab., ANL-5501, January 1956, 27 pp. 

658. SipHv, S. 8., ano McGuire, J. C. X-ray Diffrac- 
tion Study of Hafnium-Hydrogen. Argonne Nat. 
Lab., AECU—2042, Apr. 29, 1952, 16 pp.; Jour. Ayyl. 
Phys., vol. 23, No. 11, November 1952, pp. 1257-1281. 

559. Simcor, C. R., aND Munce, W. L., Jz. Tensile 
Properties of Zirconium and Zirconium Alloys With 
Oxygen, Columbium (Niobium), Tin, Copper, Vana- 
dium, Tungsten, and Tantalum. Westinghouse Elec. 
Corp., AECD-3680, Nov. 20, 1951, 70 pp. 

560. Simons, C. R., anD HAnsEN, R.S. Solvolysis of 
Hafnium and Zirconium Tetrachlorides in Methr! 
and Ethyl Alcohols. Ames Lab., Iowa State Cull, 
ISC—590, Mar. 24, 1955, 7 pp. 

SIMNAD, M. T. See item 564. 
Sisto, J. A. See items 314, 315. 

561. SKINNER, G. B., BEcKETT, C. W., AND JOHNSTON, 
H.L. Thermal, Structural, Electrical, Magnetic, and 
Other Physical Properties of Titanium, Zirconium. 
Hafnium, and Thorium and Some of Their Sinmjyre 
Compounds. II. Zirconium, its Hydrides. Oxides, 
Halides, Nitride, Carbide, and the Alkaline Earth 
Zireonates Ohio State Univ., PB-106166, ATI- 
81815, Feb. 1, 1950, 69 pp. 

562. Thermal, Structural, Electrical, Muagz- 
netic, and Other Physical Properties of Titanium. 
Zireonium, Hafnium, and Thorium and Some cf 
Their Simple Compounds. III. Hafnium, its (x- 
ides, Halides, Carbide, and Alkaline Earth Hafnatex. 
Ohio State Univ., ATI-81814, Tech. Rept. 102—AC 44° 
2-100-3, Feb. 1, 1950, 19 pp. 

563. SKINNER, G. B., AND JOHNSTON, H. L. Low Ten- 
perature Heat Capacities of Inorganic Solids. VIII. 
Heat Capacity of Zirconium From 14° to 300° K. 
Jour. Am. Chem. Soc., vol. 78, No. 10, October 1951, 
pp. 4549-4550. 

SKONIECZNY, R. F. See item 256. 


JOURNAL REFERENCES 21 


$64. SMELTZER, W. W., AND SIMNAD, M. T. Oxidation of 
Hafnium Metal. Carnegie Inst. Technol., Annual 
Progress Report 1955-1056, July 1, 1956, p. 5. 

565. SmitH, B. 8S. Pyrophoricity—Technical Mystery 
Under Vigorous Attack. Nucleonics, vol. 14, No. 12, 
December 1956, pp. 28-33. 

566. Satu, D. D., anv Spitzer, E. J. Spectrographic 
Analysis for Hafnium in Zirconium Oxide. Oak 
Ridge Nat. Lab., AECD-2924, Mar. 24, 1950, 10 pp. 

567. SmitH, R. J. Unclassified U.S. Atomic Energy 
Commission Reports on the Metallurgy of Zirconium 
and Hafnium. U.S. ABC, TID-38508, June 1957, 
37 pp. 

568. SmitH, T. Kinetic Study of the Corrosion of 
Low Hafnium Zireonium in Acid Solutions and True 
Surface Area Measurements of Zirconium Plates. 
Dissertation Abs., vol. 17, No. 4, April 1957, p. 835. 
See also item 272, 

569. SmMitH, T., aNp Hiri, G. R. Corrosion of Zirconi- 
um. II. A Reaction Rate Study of the Solution of 
Hafnium-Free Zirconium in Hydrofluoric Acid Soluv- 
tions. Tech. Rept.16. U.S. AEC, AECU-3002, 1954, 
ol pp. 

570. I. Kinetics of the Corrosion of Low- 
Hafnium Zirconium in Sulfuric Acid Solutions. II. 
Surface Area Determinations of Zirconium Plates. 
Univ. Utah, ABCU-3271, (undated), 67 pp. 

§71. Reaction Rate Study of the Corrosion of 
Low-Hafnium Zirconium in Aqueous Hydrofluoric 
Acid Solution. Jour. Electrochem. Soc., vol. 103, 
No. 9, September 1956, p. 204C; Jour. Electrochem. 
Soe., vol. 105, No. 3, March 1958, pp. 117-121. 

572. Smitu, T. S., AnD Daunt, J. G. Some Properties 
of Superconductors Below 1° K. III. Zirconium, 
Hafnium, Cadmium, and Titanium. Phys. Rev., 
vol. 88, No. 5, December 1952, pp. 1172-1176. 

573. Snyper, BE. S., AND FRANKEL, S. Decay of Haf- 
nium™. Phys. Rev., vol. 106, No. 4, May 15, 1957, 
pp. 755-764. 

574. Decay of Tantalum ™ From Hafnium ™. 
Dissertation Abs., vol. 17, No. 5, May 1957, p. 1102. 


575. SouTH AFRICAN MINING AND ENGINEERING JOUR- 
NAL. Hafnium in Tanganyika. Vol. 64, No. 1, June 
20, 1953, p. 629. 

576. Speck, D. R. Magnetic and Quadrupole Moments 
of Hf’ and Hf’. Bull Am. Phys. Soc., Series II, 
vol. 1, No. 6, June 21, 1956, p. 282. 


577. Speck, D. R., ann JENKINS, F. A. Nuclear 
Moments of Hf” and Hf’. Phys. Rev., vol. 101, 
No. 6, Mar. 15, 1956, pp. 1831-1832. 

578. Sperer, M. Precipitation of Zirconium With Pic- 
ric Acid. Continental Met. and Chem. Eng. (Berlin), 
vol. 1, October 1926, p. 83. 

579. SpInpLeR, H. [High Melting Metals.] (In Ger- 
man) Ch. in Neuere Entwicklung der Pulver- 
metallurgie, Friedrich Eisenkolb (ed.), Berlin, Ver- 
lag Technik, 1955, pp. 337-358. 

580. Sprnx, D. R., anD WILHELM, H. A. Caustic Treat- 
ment of Zircon in the Preparation of Pure Zirconium 
Compounds. Ames Lab., Iowa State Coll., ISC-217, 
AECD-3534, March 1952, 55 pp. 

Spitzer, B. J. See item 566. 
StaHLy, E. BE. See item 112. 

581. Stamsier, I. “Exotic” Metals Look Good for 
Tomorrow’s High Temperature Structures. Avia- 
tion Age, vol. 28, No. 3, September 1957, pp. 42-47. 


STARNER, J. W. See item 442. 


582. STAUFFER, R. A. (assigned to National Research 
Corp.). Method of Producing Metals by Decompo- 


Google 


sition of Halides. U.S. Patent 2,768,074, Oct. 23, 
1956. 

583. 
Production of Metals. 
July 9, 1957. 

584. STEFFEN, K. G. [208/113 kev y-y Cascade of 
Hafnium’™.] (In German) Ztschr. Physik, vol. 147, 
No. 2, 1957, pp. 132-140. 

585. STEINBERG, M. A. Production of Zirconium by 
Fused Salt Electrolysis. Progress Rept. II. Ho- 
rizons Inc., NYOO-1026, Nov. 10, 1949, 16 pp. 

586. STELsSoN, P. H., anp McGowan, F. K. Gamma- 
Ray Yields From Coulomb Excitation. Phys. Rev., 
vol. 99, July 1, 1955, pp. 112-126. 

587. STEPHENS, W. W. Chemistry and Reduction of 
Zirconium. Ch. in Zirconium-Technology and 
Economics, New York, Atomic InduStrial Forum, 
1956, pp. 5-10. 

588. STEPHENS, W. W., AND Morrison, C. Q. Zirco- 
nium and Hafnium Production Operations of The 
Carborundum Metals Co. Pres. at annual meeting, 
AIMB, Chicago, Feb. 14-17, 1955, 6 pp. 

589. Zirconium and Hafnium Production 
Tailored to Yield Three Products. Jour. Metals, 
vol. 8, No. 3, March 1956, pp. 334-337. 

590. STERMON, R. B. Evaluation of Hafnium Crystal 
Bar. U.S. AEC, WAPD-TN-521, August 1955, 41 pp. 
See also item 599. 

STEUDEL, A. See item 196. 
STEWaRT, O. M. See item 53. 
Storm, M. L. See item 582. 
STRASSER, G. A. See items 237, 238. 

591. STRAUMANIS, M. E., anp Batiass, J. I. [Reaction 
of Metallic Titanium, Zirconium, Hafnium and 
Thorium With Acids, Especially With Hydrofluoric 
Acid.] Ztschr. anorg. Chem., vol. 278, January 1955, 
pp. 33-41. 

592. STREET, K. Jr., AND SEABORG, G. T.—Ion Exchange 
Separation of Zirconium and Hafnium. Univ. Cali- 
fornia, ADBCD-—2435, Oct. 11, 1953, 2 pp. 

SUGARMAN, N. See item 353. 
SUNDARAM, C. V. See item 505. 

§93. Sunyar, A. W. Fast E2 Transitions. 
Rev., vol. 98, 1955, pp. 653-657. 

SURICHAN, T. A. See item 501. 

594. Susano, C. D., AND House, H. P. Preparation of 
Highly Purified Zirconium Oxide. Union Carbide & 
Carbon Corp., Y-764, May 18, 1951, 31 pp. 

595. Suwa, S. [Hyperfine Structure of the Spectrum 
of Zirconium I and the Magnetic Moment of Zirconi- 
um”.}] Jour. Phys. Soc. (Japan), vol. 8, No. 8, 
November—December 1953, pp. 734-739. 

SwirT,R. BD. See item 71. 


T 


Taytor, B. T. See item 176. 

596. TayLor, J. W. Estimation of Some Unknown 
Surface Tensions for Metals. Metallurgia, vol. 50, 
1954, pp. 161-165. 

597. TECHNIQUE MODERNE. 
Hafnium. ] 
pp. 310-816. 

TeRRY,G. See items $63, 364. 
TETRAULT, P. J. See item 582. 
TEUFER, G. See item 46, 

598. THEILACKER, J. S. Corrosion Testing of Zirconi- 
um, Zircaloy and Hafnium. Westinghouse Blec. 
Corp., AECU-3260, Mar. 9, 1956, 6 pp. 


(assigned to National Research Corp.), 
Canadian Patent 543,357, 


Phys. 


[Zirconium and its Alloys. 
(In French) Vol. 48, No. 6, June 1956, 


22 BIBLIOGRAPHY OF HAFNIUM 


599. THEILACKER, J. S., Bauen, E. D., Kaspere, A. H., 
AND STERMON, R. B. Inert Atmosphere Welding of 
Zirconium and Hafnium, Jour. Metals, vol. 8, No. 5, 
May 1956, pp. 646-647. 

TuIiEs, C. DB. See item 846. 

600. Tonp,S.S. Heat Capacities at Low Temperatures 
and Entropies at 298.16° K. of Hafnium Dioxide and 
Hafnium Tetrachloride. Jour. Am. Chem. Soc., vol. 
75, 1953, p. 3035. 

TOFTEGAARD, S. A. See item 222. 

601. TrEco, E. M., Dickerson, R. F., anp Roru, H. P. 
Report of AEC Cooperative Metallographic Group on 
Zirconium-Base Alloys. U.S. AEC, TID-5131, Mar. 
15, 1953, 61 pp. 

TrEvorROoW, L. E. See item 365. 

602. TrzectaK, M. J., DILTHEY, D. F., anno MALLETT, 
M. W. Study of Hydrides. Battelle Mem. Inst., 
BMI-1112, July 12, 1956, 34 pp. 

Tupper, H. T. See item 524. 
TWICHELL, L. P. See item 371. 

603. TyLeErR, P. M. Hafnium. Bureau of Mines Inf. 
Cire. 6457, 1931, 11 pp. 

TyYkeeE, 8. Y., Jr. See items 82, 297, 298, 299, 444. 


U 


604. UNITED States ATOMIC ENERGY COMMISSION. 
Method of Chemically Cleaning the Surface of Ar- 
ticles of Zirconium or Hafnium or Alloys Thereof and 
of Applying Adherent Electroplates to Zirconium or 
Hafnium Surfaces or to the Surfaces of Alloys of 
These Metals. British Patent 752,940, July 18, 1956. 

605. UNIVERSITY OF WISCONSIN. Chemistry of Zircon- 
ium and Hafnium. 4th Quart. Rept., Nov. 1, 1950— 
Jan. 31, 1951. NP-3584, March 1952, 15 pp. 

606. Ursain, G. Should the Element of the Atomic 
Number 72 Be Called Celtium or Hafnium? Chem. 
and Ind., vol. 42, Aug. 10, 1923, pp. 764-769. 

607. UrBain, G., AND DavvILLier, D. New Element 72. 
Nature, vol. 111, 1923, p. 218. 


V 


608. VAINSHTEIN, E. E., SHEVALEEVSKY, I. D., AND 
SutTauspera, I. F. X-ray Spectographic Determina- 
tion of Hafnium in Zirconium Minerals and Con- 
centrates. Zhur. Anal. Khim., vol. 10, No. 1, Janu- 
ary-February 1955, pp. 11-14. 

608. VAN ARKEL, A. E., AND DE Boer, J. H. (assigned 
to N. V. Philips’ Gloeilampenfabrieken). Hafnium 
and Zirconium Separation. Canadian Patent 275,- 
688, Nov. 22, 1927. 

610. (assigned to N. V. Philips’ Gloeilampen- 
fabrieken). Hafnium and Zirconium Separation. 
Canadian 275,690, Nov. 22, 1927. 

611. (assigned to N. V. Philips’ Gloeilampen- 
fabrieken). Hafnium and Zirconium Separation. 
Canadian Patent 275,691, Nov. 22, 1927. 

612. (assigned to N. V. Philips’ Gloeilampen- 
fabrieken). Hafnium and Zirconium Separation. 
Canadian Patent 275,693, Nov. 22, 1927. 

613. (assigned to N. V. Philips’ Gloeilampen- 
fabrieken). Hafnium and Zirconium Separation. 
Canadian Patent 275,694, Nov. 22, 1927. 

614. (assigned to N. V. Philips’ Gloeilampen- 
fabrieken). Process for Dissolving a Mixture of 
Hafnium and Zirconium Phosphates and for Sepa- 


rating Hafnium and Zirconium. U.S. Patent 1,636,- 
493, July 19, 1927. 


Google 


615. (assigned to N. V. Philips’ Gloeilampe.- 
fabrieken). Process for Dissolving a Mixture of 
Hafnium and Zirconium Salts and for Separatirg 
Hafnium and Zirconium. U.S. Patent 1,718.615 
June 25, 1929. 


616. (assigned to N. V. Philips’ Gloeilampes- 
fabrieken). Process of Separating Hafnium and 
Zirconium. U.S. Patent 1,582,860, Apr. 27, 1926. 

617. (assigned to N. V. Philips’ Gloeilampec- 
fabrieken). Process of Separating Hafnium aud 
Zirconium. U.S. Patent 1,666,800, Apr. 17, 1928. 

618. van BicHowsky, F. Process for Electrowinnicz 
Zirconium and Hafnium. U.S. Patent 2,820,74.. 
Jan. 11, 1958. 


618. vAN LiemptT, J. A. Hafnium Oxide in Tungsten 
Filaments. Nature, vol. 115, No. 2884, Feb. 7, 1%. 
p. 194. 


VAN LIGTEN, J. W. Sece item 620. 

620. VAN NIERWENBURG, C. J., AND VAN LIGTEN, J. W. 
[Microscopic Distinction of Zirconium and Hafui- 
um.} Anal. Chim. Acta, vol. 7, 1952, pp. 340—3ur. 

VAN RYSSELBERGHE, P. See item $17. 


621. VASENIN, R. M. Possibility of Calculating the 
Potentials of Zero Charge. Reply to E. Ya. Minic- 
vich's Comments. Zhur. Fiz. Khim., vol. 28, 1H. 
pp. 1672-1675. 


VELECKIS, E. Seeitem 1785. 


622. VinoGRADOV, A. V., AND SHPINEL’, V. S. [Phe- 
phate-Oxyquinoline Method of Separating and Voln- 
metric Determination of Zirconium.] (In Russian! 
Atomnaya Energ., vol. 3, No. 8 August 1957, pp. 
130-140. 


Visser, J. See item 98. 
VotpricH, C. B. See item 326. 
Vonpra, B.L., Jn. See item 195. 
Voocp, J. See item 188. 


628. Von HeEvesy, G. Atomic Weights of Zirconium 
and Hafnium. Nature, vol. 115, Mar. 7, 1925, pr. 
335-336. 


624. Discovery and Properties of Hafuium. 
Chem. Rev., vol. 2, No. 1, 1925, pp. 1-41. 


625. Discovery of Hafnium. Current Sci., tcl. 
5, November 1936, pp. 236-240. 

626. Hafnium Content of Some Histori«a: 
Zirconium Preparations. Nature, vol. 113, No. 2N0". 
Mar. 15, 1924, pp. 384-385. 


627. . Note on the Chemistry of Hafriur. 
Chem. News, vol. 127, No. 3301, July 1923, pp. 33-34. 
See also items 115, 116, 117, 118, 119, 120, 121, 122. 
123, 124, 125, 126, 127, 128, 129, 130, 131. 


688. Von HEvEsy, G., AND BERGLUND, V. Density 
the Oxides of Zirconium and Hafnium. Jour. Chet. 
Soc. (London), vol. 125, No. 2, 1924, pp. 2372-2375. 

639. Von HEvesy, G., AND JANTZEN, V. T. Hafnium 
Content of Zirconium Ores. Jour. Am. Chem. S«. 
vol. 123, 1923, pp. 3218-3228. 


630. Hafnium Content of Zirconium Ore. 
Chem. News, vol. 128, No. 3346, May 30, 1924. pp. 
841-342. 

631. Separation of Hafnium From Zirconiur. 
Chem. News, vol. 127, No. 3221, Dec. 7, 1923, py. 
353-355. 

682. Von HeEvEsy, G., anpD Levi, H. Artificial Activi:y 
of Hafnium and Some Other Elements. Kgl. Dansk: 
Videnskab. Selskab, Mat. fys. Medd., vol. 15, No. il. 
1937, 18 pp. 


6383. Von HeEvesy, G., AND Mapsen, E. Separation «? 


Hafnium and Zirconium. Ztschr. angew. Chem., ¥': 
38, 1925, pp. 228-230. 


~~ err =w 


JOURNAL REFERENCES 


634. VuLcAN. Hafnium and Zirconium. Australian 
Foundry, vol. 4, No. 7, March 1953, p. 15. 


W 


WaGcMan,D.D. See item 186. 

, 635. WAINER, E. (assigned to United States of 
America as represented by the U.S. AEC). Prepara- 
tion of Alkali Metal Double Fluorides of Zirconium 
and Hafnium. U.S. Patent 2,743,160, Apr. 24, 1906. 

636. (assigned to United States of America 
as represented by the U.S. AEC). Preparation of 
Alkali Metal Double Fluorides of Zirconium and 
Hufnium. U.S. Patent 2,743,162, Apr. 24, 1956. 

637. (assigned to Horizons Titanium Corp.). 
Preparation of Tetrahalides of Zirconium and Haf- 
nium. U.S. Patent 2,762,688, Sept. 11, 1956. 

638. (assigned to Horizons Titanium Corp.). 
[Procedure for the Preparation of Halides, Except 
Fluorides. of Titanium, Silicon, Germanium, Zir- 
conium, Hafnium, Thorium, Aluminum, Boron, Nio- 
bium (Columbium), Tantalum, Iron, Zine, Molyb- 
denum, Tungsten, Arsenic, Antimony, and Gallium.] 
(In German) German Patent Application 12i, 5. H 
18292. Abs. in Ausziige Patentschr., vol. 2, No. 42, 
Oct. 18, 1956, p. 2801. 

639. WaLpo, C. T., aNnp ANnERSON, W. K. Crystal Bar 
Hafnium Powder, Its Production, Mechnical, and 
Corrosion Properties. U.S. AEC, KAPL-M-CTW-2, 
Jan. 10, 1957, 10 pp. 

WaLpron, J.C. H. See items 285, 288. 
Wavprop, F.B. See item $71. 


640. Watprop, F. B., Warp, W. T., AND LEADERS, W. M. 
Zireonium-Hafnium Separation Mixer Settler 
Studies. Final Report. Union Carbide & Carbon 
Corp., Y-612, June 6, 1950, 31 pp. 

WatbsH, K. A. See item 654. 
Watton, R. B. See item 470. 
Wana, P. See item 366. 


641. WAPSTRA, A. H., aND JONGEJANS, C. Decay of 
Hafnium *™ Physica, vol. 20, No. 1, 1954, p. 36. 


WARD, W. T. Seeitem 640. 
WakrpDLaw, W. See items 54, 55. 


642. WaRDLAW, W., AND BraDLEY, D.C. Organic Com- 
pounds of the Metals. Endeavour, vol. 14, July 1955, 
pp. 140-145. 

WaRING,C.L. See item 240. 

643. Warine, C. L., AND WorTHING, H. W. Spectro 
graphic Method for Determining the Hafnium-Zirco- 
nium Ratio in Zircon. Geol. Survey Bull. 1036-F, 
1956, pp. 81-89. 

WarTERHOUSE, E. F. See item 541. 
Watson, W.W. See item 104. 

644. WatTTeENBeERG, A., AND McCorkie, W. H. Experi- 
mental Nuclear Physics Division and Theoretical 
Nuclear Physics Division Report for January, Febru- 
ary, and March 1950. Argonne Nat. Lab., ANL—4437, 
A pr. 5, 1950, 130 pp. 

645. Weaver, B. Separation Factor-A Criterion for 
Evaluation of Fractional Separation Processes. 
Union Carbide & Carbon Corp., ORNL-1627, Nov. 10, 
1953,10 pp. See also item 661. 

646. WEIsBERGER, 8S. Spectrographic Method for Ana- 
lyzing Zirconium Hydride, Zirconium Metal, and 
Zirconium-Nickel Alloys. Picatinny Arsenal, TR-— 
2206, PB—-111842, July 1955, 6 pp. 

WELLER, C. V. See item 278. 


Google 


23 


WELLING, C. BE. See item 112. 
WELLS, R.A. See item 330. 
WERNER, S. See item 259. 

647. WERNIMONT, G., AND DE Vries, T. Determination 
of the Zirconium-Hafnium Ratio. Jour. Am. Chem. 
Soc., vol. 57, December 1935, pp. 2386-2387. 

648. WESSEL, E. T. Evaluation of Mechanical and 
Physical Properties of Annealed Hafnium. West- 
inghouse Elec. Corp., Res. Rept. 100F F1005-R1, Mar. 
20, 1956, 47 pp. 

649. West, T. S. Liquid-Liquid Extraction Procedures 
in Inorganic Analysis. Review of Practical Applica- 
tions With Particular Reference to Metallurgical 
Analysis. Metallurgia, vol. 53, No. 319, May 1956, 
pp. 234-236, 240. 

West, W. Sec item 331. 

650. WHITE, G. K., AND Woops, 8S. B. Low Temperature 
Resistivity of Transition Elements: Vanadium, 
Niobium (Columbium), and Hafnium. Canadian 
Jour. Phys., vol. 35, No. 8, 1957, pp. 892-900. 

WHITSON, W. J. Jr. See item 518. 


651. Wrepiine, T. [Directional Correlation Measure- 
ments on Successive Nuclear Gamma Rays in Haf- 
nium'”.] Arkiv Fysik, vol. 6, No. 4, Nov. 14, 1901, 
pp. 39-48. See also item 262. 

Wiets, L. See item 85. 

652. WirHELM, H. A. Apparatus for Countercurrent 
Liquid-Liquid Solvent Extraction. Ames Lab., Iowa 
State Coll., ISC-155, Jan. 24, 1951, 14 pp. See also 
items 1, 76, 27, 208, 580. 

653. WILHELM, H. A., AND Foos, R. A. Countercurrent 
Liquid-Liquid Extractor. Ames Lab., Iowa State 
Coll., ISC—458, Sept. 3, 1954, 39 pp. 

654. WILHELM, H. A., WaLsH, K. A., AND KERRIGAN, 
J. V. (assigned to United States of America as rep- 
resented by the U.S. AEC). Solvent Extraction of 
Zirconium Values. U.S. Patent 2,753,250, July 3, 
1956. 

655. WILKINSON, G., AND Hicks, H. G. Radioactive 
Isotopes of the Rare Earth Elements, III. Lutecium 
Isotopes and Hafnium Isotopes. Univ. California, 
UCRL-—429, Aug. 30, 1949, 21 pp. 

656. WiLvLarp, H. H., aNnpD Freunp, H. Fractional Sep- 
aration of Hafnium and Zirconium by Means of 
Triethylphosphate. Ind. Eng. Chem., vol. 18, No. 3, 
March 1946, pp. 195-197. 


WILLIAMS, G.C. See item 445. 

657. WILLIAMS, G. C., BAKER, E. G., Jz., HOLZKNECRT, 
E. W., AND Moopy, R. G. Zirconium and Hafnium— 
A Bibliography. Univ. Louisville, NYO-1008, May 
1950, 235 pp. 

658. WILLIAMS, G. C., GALGINAITIS, S. V., BAKER, E. G., 
Jr., AND Isaacs, A. H. Hafnium-Zirconium Separa- 
tion, Progress Report for July 1949. Univ. Louis- 
ville, NYOO—-1000, Nov. 15, 1949, 17 pp. 

659. WittiaMs, G. C., GaLarnalTis, 8. V., BAKER, E. G., 
Jr., Isaacs, A. H., HoLtzKNECHT, E. W., GILLESPIE, 
R. A., Moony, R. G., anpD GkaHAM, L. A. Distillation 
Separation of Zirconium and Hafnium. Summary 
Report for Feb. 14, 1949 to Mar. 31, 1950. Univ. 
Louisville, NYO0O-1009, Aug. 1, 1950, 169 pp. 

660. . Progress Report for October 1949. Univ. 

Louisville, NY00-1003, November 1949, 18 pp. 

661. WrtuiaAMs, J. L., AND WeaAvER, B. Hafnium 
Metal. I. Conversion of Hafnium Oxide to Haf- 
nium Tetrafluoride. Union Carbide & Carbon Corp., 
Y-644, Oct. 16, 1950, 11 pp. 


24 BIBLIOGRAPHY 


662. WILLIAMS, M. A. T., AND Faspry, M.C. [Structure 
of Spectra of Hafnium and Tungsten.] Compt. rend., 
vol. 199, 1934, pp. 1201-1202. 

WILLiAMs, R.D. See item 371. 

668. WILLIAMS, T.I. Zirconium and the Atomic Power 

Age. Discovery, vol. 16, 1955, pp. 329-330. 
WINEGARD, W.C. See item 56. 
WINSLOW, B.H. See items 208, 377, 378. 

664. WINTER, C. H., Jk. (assigned to E. I. du Pont de 
Nemours & Co.). Process for Refining Metals. 
U.S. Patent 2,817,585, Dec. 24, 1957. 

665. WITTENBERG, L. J. Addition Compounds of Zir- 
conium and Hafnium Tetrachlorides With Phos- 
phorus Oxyhalogen Compounds. Univ. Wisconsin, 
Summaries of Doctoral Dissertation, vol. 14, 1952- 
1953-1954, pp. 347-848. See also items 360, 367. 

666. Wo.LcoTT, N. M. Atomic Heats of Titanium, Zir- 
conium, and Hafnium. Phil. Mag., vol. 2, No. 22, 
October 1957, pp. 1246-1254. 


667. Woop, F. W., Bore, J. O., AND BEALL, R. A. Arc 
Ingot Conditioning by Sidewall Fusion. Bureau of 
Mines Rept. of Investigations 5149, 1955, 11 pp. 


Google 


OF HAFNIUM 


Wooparp, R. W. See item 378. 
Woops, 8. B. See item 650. 

668. WorneER, H. W. Some of the Less Known Metals 
in Australia. Australasian Eng., Feb. 7, 194%, pp. 
36—44. 

WorrTHine, H.W. See items 240, 648. 

669. WROUGHTON, D. M. Crud Memorandum No. 21. 
(Contains Information Through May 4, 1953.) West- 
inghouse Elec. Corp., WAPD-C-141, May 7, 1933, 
22 pp. 

Y 


YoLLes, S. See items 82, 297, 298, 299. 


670. Youna, R.C., anp ARcH, A. Zirconium Acetylace- 
tonate. Ch. in Inorganic Synthesis, vol. 1, H. §&. 
Booth, McGraw-Hill Book Co., Inc., New York, N.Y., 
1989, pp. 121-122. 

Z 


ZAUBERIS, D.D. See item 557. 
ZONIS, I.S. See item 327. 
ZuMBUSCH, M. See item 200. 


INDEX 


Absorption of gases, 39 
Acetonitrile and isomyl ether, use in tetrachloride 
compounds, 365 
Acetylacetonates (zirconium), 670 
Acid solutions, use in column separation of hafnium 
and zirconium, 37 
Adherent electroplates, manufacture, 604 
Alcohols, methyl and ethyl, effect on solvolysis of zir- 
conium tetrachlorides, 560 
Alizarin lake, spectrophotometric, 378 
Alizarin-S, use in colorimetric determination of zir- 
conium, 246 
Alizarin sulfonate complexes, 359 
Alkali metal double fluorides, 635, 636 
Alkaline earth hafnates, properties, 562 
Alkalime earth zirconates, properties, 561 
Alkoxides, 54 
reaction with esters, 430 
structure, 55 
Allotropy, 170, 192 
Alloys 
adherent electroplate, manufacture, 604 
(hafnium-birconium), conductivity, 523 
master, content of rare-earth metals, 48 
metallography, 72, 601 
production, 346, 480 
resistance to heat, scale 433 
(zirconium), 385—402, 544, 597 
constitution, factors affecting, 481 
properties, 143, 559 
sealing, 71 
use in metallurgy, 220 
(zirconium-nickel), analysis, spectrography, 646 
Alloy surfaces, chemical cleaning, 604 
Aluminum, platinum-metal content, determination, 42 
Amberlite. See Chloric acid. 
Ames Laboratory, research reports, 11-18, 58, 165 
Ames process, use, Zirconium oxide preparation, 261 
Analysis 
chemical, 97, 254, 517 
colorimetric determination, 377 
cupferron, application to fluoride solution, 179 
less-common metals, better procedure needed, 87 
metallurgical, inorganic, liquid—liquid extraction, 
649 


micro- and simultaneous, 43 
minerals and ores of rarer metals, 540 
1-Napthyl glycolic acid, use in determination, 254 
optical spectrum, 245 
p-Bromomandeliec acid, use, ratio determination, 
253 
quantitative, 83 
spectrochemical, 109 
spectrographic, 114, 160, 249, 452, 566 
x-ray fluorescence 
quantitative, 44 
trace, 80 
Analytical chemistry, 97 
Analytical reagents, aromatic hydroxylamines, 406 
Anhydrous halides, reduced, 361 
Anion exchange, 290 
Annual review, 438 
Anodic film growth in nitric acid, 439 
Anodic oxidation at low-current densities, 317 


Google 


Application of zirconium, 84 
Arsenates crystalline, 247 
Artificial activity, 632, 634 
Atomic heats, 666 
Atomic masses, elements with Z> 21, 166 
Atomic power, relation to zirconium, 663 
Atomic weights, 47, 72, 79, 623 
Australia, metals, 668 
Australian minerals, production, 634 
Australian process, 9 
Behavior differences, hafnium and zirconium, 88 
Bibliography, 657 
Binary compounds, 226 
Borides, 445 

patents, 443 

preparation, 4 

properties, 4 
Boron control rods, compared with hafnium, 322 
Butadiene production, from ethyl alcohol, 112 
Calcium hafnate, properties, 141 
Calcium nitrate, separation, 285 
Carbides 

analysis, physical and X-ray, 132 

bibliography, 140 

preparation, 4 

production, 4 

properties, 4, 141 

physical, 562 
refractory, 81 

structure in alloy steels, 229 

substitute for industrial diamonds, 132 
Carborundum Metals Co. production, 19 
Ceramics, 441 

new, 339 

nuclear, 538 
Cerium separation, 449 
Characteristics, deformation, 183 
Charge potentials, 621 
Chelates, properties, 364 


Chemical action, with hydrochloric acid mixtures, 209 


Chemical processing 
corrosion, plant study, 336 
use of newer metals, 86 


Chemistry, 45, 171, 356, 423, 460, 500, 587, 605, 627 


analytical, 97, 171, 500 

inorganic, 499 

physical, 499 

research, summary, 15 

zirconium, features, 45 
Chlorides, production, 351 
Chloride plant, 35 
Chloride solutions, use, polymerization, 318 
Chlorine, use, extraction of metals, 421 
Cold-rolied hafnium, texture, 182 
Colorimetric determination, 245 
Columbia-Southern NRC, 10 
Columbium, separation from zirconium, 342 
Commercial use, 187 
Comparison with titanium, 208 
Comparison with zirconium, 88, 208 
Complexes 

agents, 373 

biological uses, 407 

stability, compared with zirconium, 145 


25 


26 INDEX 


Compounds 
affinity toward nonmetallic elements, 216 
high-melting, characteristics, physical, 36 
MeCl,.2C.H;COOR-type, thermal decomposition, 82 
organic, 430, 444, 446 
purification, 200, 580 
separation from zirconium compounds, 198, 201 
Compressibility, resistance, 57 
Concentration 
in zirconia, 357 
in zirconium, spectrographic determination, 447 
Conductors, isotope effect, 159 
Conductive properties, 572 
Constitution, 25 
Content 
in columbium, 301 
hafnium-zirconium abundance ratio, 110 
in zirconium, 98 
detection, 502 
determination, 193, 354, 502, 647 
chemical, 253, 254 
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into other hafnium-zireonium compounds, 484 
dissolving process, 614 
precipitation from sulfuric acid solution, use in 
separation of hafnium from zirconium, 154 
solution process, 485, 614 
use in separation from zirconium, 1538, 154, 4%. 614 
Phosphides, 445 
Phosphorus oxychloride, use with hafnium tetrachlu- 
ride compounds, 367 
Phosphorus oxyhalogen compounds, use with hafnium 
tetrachloride compounds, 360, 665 
Phosphory! chloride 
interaction with hafnium tetrachlorides, 462 
Picric acid, action in zirconium precipitation, 578 
Plants 
construction, 238 
description, 73 
operation, 238 
production, 73 
corrosion, determination, 570 
determination, surface area, 570 
measurements, 568, 570 
Polycrystalline, value as thermionic emitter, 222 
Polymerization, effect of acidity, 318, 319 
Potassium hexafluorohafnate, crystal structure, 46 
Powder metallurgy, 432 
Precipitation, 578 
on an incandescent body, 486 
Preparation 
pure hafnium, 30 
Pressure coefficient, resistance, 57 
Processing, 9 
Production, 6, 27, 74, 89-93, 169, 237, 270, 277, 314, 34". 
469, 513, 550, 585, 588, 589 
by adsorption, 224 
beta-diketones, use, 31, 291, 363 
control, use of spectrography, 448 
hafnium-free zirconium, 524 
melting plant, 8 
plants 
construction, 238 
operation, 238 
permanent, 73 
pilot, 135 
pure zirconium, 107 
Progress reports, 61-68 
Properties, 3, 51, 148, 157, 190, 252, 266, 267, 344, 416. 
425, 559, 624, 650 
conduction, 572 
physical, 562 
physical and mechanical, 648 
tensile-creep, 544 
Protactinium 
separation from hydrochloric acid-hafnium mix- 
tures. 341 
use in HCl-Hf mixtures, 341 
Purification, 27, 30, 107, 155, 286, 302, 313, 369, 622 
Purification columns, analysis, 231 
Pyrophoricity, 565 
Radiation, relative intensities, 69 
Radioactive tracers, use in separation from zirconium. 
424 
Radio activity, 110 
Rare earths, cross section, fast neutrons, 470 
Rare-earth content, determination, 271 
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Rare metals, metallurgy, 84 
Rare-metal oxides, production 306 
Ratio, hafnium-zirconium, determination, chemical, 
Reaction with hydrofluoric acid, 591 
Reactive metals, melting methods, 59 
Recovery. See Production. 
Recrystallized, 184 
Reduction, 372, 587 
Refining, 314 
Refractory bodies, improved manufacture, 483 
Refractory metals, 
melting methods, 161 
production, 38, 108 
Refractory properties, hafnium carbide, 81 
Refractory use, 414 
Resins, 
anion exchange, use in separation of zirconium, 
337, 343, 511, 512 
cation exchange, use in separation of zirconium, 37 
Resistance, compressibility, and pressure coefficient, 57 
Resistivity, low temperature, 650 
Resonance integral, 281 
Resonance ratio, neutrons, 78 
Salts, 146 
conversion, 151, 482 
separation from zirconium salts, 497 
solution process, 615 
Salts mixture, use in separation from zirconium, 615 
sealing, 71 
Separation 
anion exchange, 290, 293 
Australian process, 9 
from calcium nitrate, 285 
chromatographic, 411 
from columbium, in HCI-Hf mixtures, 342 
from common systems, 315 
hafnium compounds from zirconium compounds, 
198, 201 
ion exchange, 37, 111, 331, 366, 455, 529, 592 
from iron, 411 
from nobium, 342 
from nitric acid solutions, 288, 417 
from rare earths, 271 
from tantalum, 574 
from titanium, 411 
from zirconium, 34, 111, 115-120, 124-131, 135, 147— 
149, 152-154, 156, 180, 199, 236, 238, 248, 284, 286, 
287, 302, 303, 338, 368, 370, 379-382, 384, 419, 451, 
458, 485, 487, 488, 490, 493-496, 502, 506, 536, 548, 
609-617, 622, 631, 633. 
by adsorption, 40, 260, 435 
ammonium fluozirconates, multiple recrystalliza- 
tion, 34 
anion exchange, use, 293 
anion-exchange resins, use, 337, 343, 511, 512 
cation exchange, use, 383 
column, with nitric acid-citric acid mixtures, 37 
by extraction from nitric acid solutions, 288 
ferrocyanide, use, 543 
fluorohafnates, complex, use, 156 
fractional processes, use, 153, 156, 245, 289, 362, 
645, 656 
ion exchange, use, 37, 111, 331, 366, 455, 582 
by liquid-liquid extraction, 207, 310, 478 
mixer-settler studies, 640 
by multiple recrystallization of ammonium fluo- 
zirconates, 34 
by nitric acid-citric acid mixtures, 37 
oxalic acid, use, 153 
paper strips, use, 330 
by partition, 199 
phosphate-oxyquinoline method, 622 
pilot plant, 135 
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Separation—Continued 
from zirconium—Continued 
by precipitation, from oxalic acid solutions, 153 
from sulfuric acid solutions, 154 
by radioactive tracer, 424 
tetrachloride-diethyl phthalate, use, 444 
by tetrachloride reduction, 458 
thenoyltrifluoracetone, use, 289, 418 
thiocyanate complexes, use, 473, 474 
tributylamine solutions, use, 546 
tributyl phosphate, use, 41, 136, 137, 288 
trifluoroacetylacetone, use, 362 
triethyl phosphate, use, 656 
by vapor-phase dechlorination, 505 
zirconate phosphates, use, 156 
from zirconium chloride, 308 
from zirconium-containing material, 456, 457 
from zirconium halides, 498 
from zirconium halogenides, 494 
Shells, zirconium, fabrication, 210 
Silicates, 
bibliography, 140 
properties, 141 
Silicides, 332 
Silicon alkoxides, structure, 55 
Silicon halides, production, 638 
Slow neutron cross sections, 176 
Sodium mandalate, effect in rats, 273 
Solids, electrical and thermal properties at low tem- 
peratures, 212 
Solutions, titration, 358 
Spectrometers, X-ray, curved-crystal applications, 43 
Spectrum, 409, 429 
measurements, 426 
regularities, 427, 428 
structure, 662 
Sponge hafnium, arc-melted, extrusion of cruciform 
shapes, 257 
Steel-hafnium welding, 326 
Stellite- hafnium welding, 326 
Structural materials, 
corrosion in high-purity water, 528 
zirconium, for nuclear reactors, 436 
Superconductive properties, 572 
Surfaces 
chemical cleaning, 604 
surface tension, 477 
Systems, 228, 534 
analysis, X-ray fluorescence, 44 
equilibrium, 192 
Tanganyika, hafnium, 575 
Tantalum-columbium mineral associates, analytical 
chemistry, 541 
Tantalum isotopes, decay from hafnium isotope, 574 
Tantalum-niobium systems. Sce Tantalum-columbium. 
Technology, development, 19, 437 
Testing, ultrasonic, 197 
Tetrachlorides 
heat capacities, 600 
heat content at high temperatures, 472 
interaction with phosphoryl chloride, 462 
with zirconium tetrachloride, 462 
production, 194 
recovery, 194 
reduction, use In separation from zirconium, 458 
separation from zirconium tetrachlorides, 172, 173 
solvolysis in methyl and ethyl alcohols, 560 
sublimation, 1 
systems formed with acetonitrile and isoamy) 
ether, 365 
vapor pressures, 355 
determination, 100 
by molecular effusion, 539 
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Tetrachlorides, anhydrous 
production, 347 
of zirconium, use, 347 
Tetrachloride compounds, 207-299, 360, 365, 367, 665 
Tetrafluoride 
conversion from hafnium oxide, 661 
Reduction to hafnium metal, 251 
Tetrahalides, preparation, 637 
Tetraiodides, preparation, 195 
Tetramandelates, 255 
Thermal conductivity, 157 
Thermal decomposition, MeCL:2C.H:;COOR-type com- 
pounds, 82 
Thermal expansion, 28 
coefficients, 538 
Thermal reactors, use of zirconium, 190 
Thermionic constants, 252 
Thermionic emission, anomalous current constants, 
461 


Thermodynamics, chemical, at high temperatures, 174 
Thiocyanates, extraction, preferential, 30 
Thorium-hafnium alloy system, 228 
Thulium, X-ray spectra, 114 
Titanium 
comparison with hafnium, 208 
metallurgy, 155, 527 
separation from hafnium, 411 
solubility of associated elements, 340 
welded to hafnium, 221 
Titration, complexometric, 501 
Transformation mechanism, 265 
Transition elements, occurrence of laves-type phase, 
178 
Transition processes, zirconium, 70 
Tributyl phosphate 
recovery from extraction solvents, 434 
use in liquid-liquid extraction, 41 
use in separation of hafnium and zirconium, 41, 
136, 137, 288 
Tungsten filaments, hafnium oxide content, 619 
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Uranium 
determination, 304 
zirconium alloy, 544 
Uranium alloys 
binary, corrosion in water, 537 
production, 549 
Vanadium alloys, 559 
Water, high-purity, effect on corrosion of structural 
materials, 528 
Welding 
hafnium and stainless steel, 326 
hafnium and stellite, 326 
hafnium and titanium, 221 
hafnium and zirconium, tensile properties, 275 
inert atmosphere, zirconium and hafnium, 599 
Wicks, carbon reservoir, use in vacuum metallizing 101 | 
X-ray fluorescence, use, 
trace analysis, 80 
quantitative analysis, 44 
X-ray research reports, 168 
X-ray spectra, 114 
X-ray spectrometers, curved-crystal, application, 48 
Zircaloy 
corrosion testing, 598 
metals, analysis, chemical, 517 
production, analysis by ultrasonic testing, 197 
2-hafnium welds, impact tests, 274 
Zircon, 475 
hafnium content, 240 
hafnium-zirconium content, determination, spec 
trography, 648 
ratio, 240 
production, 580 
radioactive, determination of age, 258 
radioactivity, 240 
Zirconia 
melting point, 99, 144 
separation from hafnium, 357 
Zirconates, 561 
Zirconium cans, for SRE moderator graphite, 875 
Zirconyl chlorides, reaction with certain sugars, 2 
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